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TU KHOA TOM TAT

Thong gi6 theo nhu ciu Théng gié theo nhu cAu (Demand Controlled Ventilation - DCV) 14 chién Iwge didu chinh lvu lugng gié ngoai
bcv theo mitc d6 st dung thic té clia khong gian, thuwdng dia trén tin hiéu CO, va 6 thé phéi hop v&i céc tin hiéu
Chét lwvgng khong khi trong nha

chét Ivong khong khi trong nha khéc. Trong didu kién Viét Nam, DCV ¢6 y nghia diic biét d6i véi cic cong trinh

Iclt)Qz stt dung didu hoa khong khi do lvu ltgng gi6 ngodi anh hudng trie tiép dén tai lanh, tai khit 4m va chit lugng
TCVN 5687:2024 khong khi trong nha. Bai bao thuc hién tdng quan tai liéu, phén tich tiéu chuln va déi chiéu kinh nghiém khu
TCVN 13521:2022 vite nhdm danh gi4 co s& 4p dung DCV trong cong trinh tai Viét Nam. Cac tai liéu dugce lwa chon tép trung vao
Kh{ hau néng 4m ba nhém ndi dung: tiéu chuén théng gi6 va chit lugng khong khi trong nha; co s& khoa hoc va bing chitng vé
hiéu qua ctia DCV; va kinh nghiém 4p dung trong cic khu vite ¢6 didu kién khi hau néng 4m hozic mat d6 d6
thi cao. Két qua phén tich cho thiy Piéu 10.13 ctia TCVN 5687:2024 di tao nén tang ban diu cho viéc 4p dung
DCV dbi v&i cac hé théng c6 luu lwgng gi6 ngoai 16n va mat d6 ngwdi cao, nhung van thiéu hwdng dan chi tiét
v& b tri cam bién, thuat toan diéu khién, gi¢i han luu lwgng, xit 1y khong khi ngoai, nghiém thu va bao tri.
Trén co s& d6, bai bdo d& xuit dinh hwéng 4p dung DCV nhw mét giai phép thuc hién tiéu chuén, bao gém
phan loai khéng gian, xac dinh lwvu lwong thiét ké, Iva chon tin hiéu didu khién, thiét 1ap giéi han van hanh,
tich hgp x@ Iy khoéng khi ngoai va danh gid hiéu qua sau van hanh.
KEYWORDS ABSTRACT
Demand Controlled Ventilation Demand-Controlled Ventilation (DCV) is a ventilation strategy that adjusts the outdoor air intake according
bcv to the actual occupancy and use of a space, commonly based on CO, concentration and, where appropriate,
Indoor Air Quality in combination with other indoor air quality indicators. In the context of Vietnam, DCV is particularly
Iclzi relevant for air-conditioned buildings, as outdoor air ventilation rates directly affect cooling loads,
TCVN 5687:2024 dehumidification loads, and indoor air quality. This paper conducts a literature review, analyses relevant
TCVN 13521:2022 standards, and compares regional experiences to evaluate the basis for applying DCV in buildings in Vietnam.
Hot-humid climate The selected documents are organised into three main groups: ventilation and indoor air quality standards;
scientific foundations and evidence on the effectiveness of DCV; and practical experiences from regions with
hot-humid climates or high urban density. The analysis shows that Clause 10.13 of TCVN 5687:2024 provides
an initial regulatory basis for applying DCV to systems with large outdoor airflows and high occupant
densities. However, detailed guidance is still lacking regarding sensor placement, control algorithms,
minimum and maximum airflow limits, outdoor air treatment, commissioning, and maintenance. Based on
these findings, the paper proposes a framework for applying DCV as a standard-compliance solution,
including space classification, determination of design ventilation rates, selection of control signals,
establishment of operational limits, integration with outdoor air treatment systems, and post-occupancy
performance evaluation.
1. Pit vin dé dang lvu ¥ do con ngwdi danh phin 16n cac hoat dong trong cac khong

gian kin nhu nha &, vin phong va trén cac phuong tién giao thong
Chét luong khéng khi trong nha (Indoor Air Quality — IAQ) 1a [1, 2]. Trong khi d6, ndng d6 cac chit 6 nhiém trong nha c¢6 thé cao
yéu t6 méi tredng quan trong, tic dong truc tiép dén stc khoe, sy hon ngoai trdi tit 2 dén 5 14n, tham chi t&i hang chuc 14n trong mot

thoai méi va hiéu qua 1am viéc ctia ngudi st dung. Didu nay dic biét sb diéu kién dic thit [3-5]. IAQ khéng chi chiu tic dong béi théng gié
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va didu hoa khéng khi, ma con phu thudc vao ngudn phét thai trong
nha nhu vat liéu hoan thién, dd ndi that, hoat d6ng thi céng, vé sinh
va phiong thic van hanh hé théng k§ thuat [6-8]. Nghién ctu tai
nim vin phong méi & Viét Nam cho thiy giai doan diu van hanh, dic
biét trong khoang 0-12 thang sau hoan thién, 12 khoang th&i gian
ndng d6 ctia TVOC, formaldehyde va bui & mifc cao va ddng quan tAm
nhAt. Nghién cu nay ciing cho thiy kiém soat IAQ cin duoc tiép can
ddng bo tit giai doan hoan thién, nghiém thu dén van hanh. bong thoi
cin duoc 4p dung két hop kiém soét phat thai tai ngudn, ting cudng
thong gi6 truge khi st dung, 1am sach khong khi, kiém soét nhiét dg,
do 4m, giam sat lién tuc cac théng sb IAQ va tich hop dit liéu véi hé
théng quan 1y toa nha [9].

Bén canh céc ngudn 6 nhiém phat sinh trong cong trinh, chit
legng khong khi ngoai trdi tai cac d6 thi 16n ctia Viét Nam, dac biét 1a
6 nhiém bui min PM, s, dang tao ra 4p luc dbi véi viée kiém sodt chét
lwgng khong khi trong nha. Nghién cttu tai Ha Noi trong giai doan
2019-2020 [10] va giai doan 2023-2024 [11] cho thiy c4c ngudn déng
g6p chinh gdbm dbt nhién liéu, dét sinh khéi, giao théng va phat tan ti
céc khu vige 14n c4n. Khao sét tai mot sb trudng tidu hoc & Ha Noi ciing
cho thay ham lugng bui PM, s tai céc trudng ndm gan truc giao thong
duwge ghi nhin cao hon dang ké so v6i cac triedng & khu viee khéac [12].
Khong chi c6 néng d6 cao, thanh ph?m héa hoc cua bui min ciling cin
quan tam do tiém 4n nguy co anh huwéng dbi véi stiic khoe [13]. Nghién
cttu cic mAu bui tai nhitng tuyén dwdng c6 mat do giao théng cao & Ha
Noi cho thay hon 90 % ham lwgng hydrocarbon thom da vong va cac
dan xuét methyl cta ching lién két v&i bui PM, 5, day 1a cac hgp chét
tiém 4n gay ung thw. Pidu ndy cho thiy cAn quan tdm dén thanh phin
héa hoc va doc tinh cua bui [14].

Cac nghién cfu trén cho thy viéc ting lvu lwgng gié ngodi
khong dbng nghia v&i cai thién chit lwgng khong khi trong nha néu
khéng khi cAp vao khéng dwgc loc, xit 1y nhiét &m va kiém soat ngudn
6 nhiém mét cach phit hop. Trong méi trtdng d6 thi c6 ndng d6 bui
min cao, théng gié khong kiém soat c6 thé 1am gia ting sy xdm nhép
clia PM, 5 va céc chit 6 nhi®m ngoai tr&i vao trong nha, déng thdi 1am
ting tai lanh va tai khit 4m ctia hé théng didu hoa khong khi. Van dé
nay dac biét dang luu y tai khu vic khi hdu néng Am nhv Viét nam, Khi
xu huéng st dung didu hoa ngdy cang phd bién. Trong béi canh do,
viéc ban hanh TCVN 5687:2024 vé thiét ké hé théng thong gi6 va diéu
hoa khong khi, cling véi TCVN 13521:2022 vé cac thong sé chit lwvgng
khéng khi trong nha & va nha cong cong, di gép phan hoan thién co s&
ky thuét cho thiét ké, van hanh va kiém soat méi trwdng khong khi
trong cong trinh tai Viét Nam.

Tuy nhién, hé théng tiéu chuén hién hanh vin chwa quy dinh diy
dt phuong phéap didu khién thong gi6 theo su bién dong ctia mat do
ngudi st dung thyc té, hay 1a théng gié theo nhu ciu (Demand
Controlled Ventilation — DCV). TCVN 5687:2024 da d& cap yéu ciu tu

d6ng thay dbi lvu lugng gié ngoai dbi véi mot sb hé théng c6 lvu lvong
16n va mat dd ngudi cao, trong khi TCVN 13521:2022 chii yéu quy dinh
céc gi4 tri gi¢i han vé chét lvong khéng khi trong nha. Cac ndi dung vé
phueong phap xac dinh nhu ciu théng gi6, cam bién, diéu khién, giGi
han lvu lvgng va quy trinh nghiém thu hé théng chuva dugc huéng din
ddng bb. Vi vay, trong thuc té, nhidu hé théng vin dugc thiét ké va van
hanh theo Itu lwong gié ¢b dinh twong Gng véi sé ngudi thiét ké, trong
mot s6 truong hop lvu lvgng thong gié viegt nhu cAu khi khong gian it
ngudi hodc khéng c6 ngudi, din dén ting dién ning tiéu thu clia quat
va tai xit 1y nhiét Am ctia khong khi ngoai; ngwgc lai, chit lvong khong
Kkhi trong nha c6 thé khong duge bao dam khi mat 6 ngudi, lich st st
dung hoic tai 6 nhiém thyc té khac v&i cac gia dinh thiét ké.

V@ céch tiép can, bai bdo dwoe thie hién theo huéng téng quan
tai liéu ¢6 dinh hwdng, két hop phén tich tiéu chuin va dbi chiéu kinh
nghiém khu vye. Cac tai liéu dugce lya chon trén co s¢ mdc do lién
quan tryc tiép dén thong gi6 theo nhu ciu, chit ltgng khéng khi trong
nh3, tiéu chuln théng gi6, didu khién CO,, xit 1y khong khi ngoai va
hiéu qua ning lwong trong cong trinh st dung didu hoa khéng khi.
Ngudn tai liéu dwge wu tién gdm cac tiéu chudn va huéng din ky thuat
trong nudc, ddc biét 1a TCVN 5687:2024 va TCVN 13521:2022; cac tiéu
chuén va tai liéu quéc té c6 lién quan; céc nghién citu khoa hoc vé& DCV
trong cong trinh; va kinh nghiém ti* mét sé nuwée, khu vire ¢6 didu kién
khi hu néng Am, mat d6 d6 thi cao hodc phuong thiéc van hanh céng
trinh gﬁn v§&i Viét Nam. Viéc téng quan khong nhim thyc hién danh gia
hé théng theo quy trinh dinh Itgng, ma nham nhan dién co s& k thuit,
khoang tréng tiéu chuén va dé xuit dinh huéng 4p dung DCV phit hop

v6i didu kién Viét Nam.

2. Kinh nghiém cac nuéc va thuc trang ap dung tai viét nam
2.1 Cdch tiép can va quy dinh tai cdc meéc va khu vire ¢6 diéu kién gdn
Viét Nam

biém chung dbi v6i cac nwde & khu vie ¢6 khi hau néng Am, mat
d6 6 thi cao va ty 1é st dung didu hoa 16n 12 xu hiéng chuyén tir giai
phép thiét ké théng gi6 ¢b dinh sang quan 1y hiéu ning van hanh, bao
gdm giam sat IAQ, kiém soat hé théng diéu hoa - théng gi6, nghiém thu
sau l4p dit va dénh gia hiéu qua trong qué trinh st dung.

Dbi v6i nha & va cin ho cin xéac 1ap mot “mite thong gié nén” tbi
thiéu, dugc duy tri lién tuc nhdm kiém soat d6 a4m, mui, VOC,
formaldehyde va cac phat thai ti vt liéu, dd ndi thit hodc hoat dong
sinh hoat. Vi vay, lvu lvong théng gié trong nha & khong nén giam vé
“0” ngay ca khi khéng c6 ngudi hién dién. Pay 12 diém khac biét co ban
gitta DCV 4p dung cho céng trinh c6éng cong, noi tai 6 nhiém chi yéu
bién déng theo sé ngudi, va DCV 4p dung cho khong gian &, noi vin
tdn tai cac ngudn 6 nhiém nén khong phu thudc hoan toan vio sy hién

dién cta nguoi st dung.
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Bang 1. Téng hop kinh nghiém khu vitc v dinh hwéng 4p dung DCV tai Viét Nam.

Céch tiép can lién quan dén

tai Singapore nhin manh thiét k& phit hop khi hau, kiém so4t van hanh,
d4nh gia sau qué trinh st dung va tich hop thong gi6 v&i hé théng quan
ly toa nha [15, 16].

Quéc gia thong gi6 / TAQ binh hudng ap dung cho Viét Nam
Thong gié dugc xem xét déng thoi gitta tién nghi nhiét, IAQ, van hanh | Pinh huéng xay dung hwéng din DCV theo huwéng
didu hoa va d4nh gia cong trinh xanh. Cic nghién ctu va hwéng din | kiém soét trong qué trinh vin hanh, thay vi chi xem
Singapore lién quan dén théng gi6 ty nhién, thong gi6 hdn hop va cong trinh xanh | DCV 14 viéc 1ip thém cam bién CO,.

Malaysia, Thai

Lan, Indonesia,

Cong trinh st dung diéu hoa ngay cang phd bién, trong khi nhiéu tiéu
chuén théng gi6 va ning lvong vAn thién vé cac théng sb thiét ké cb
dinh. M6t s6 nghién cttu cho thiy yéu ciu thong gié, dic biét trong nha

@ va cong trinh hén hop vin con thién vé thong s6 thiét ké, trong khi

Thiét ké tiép can dwa trén van hanh, trong d6 muc
tiéu thong gi6 vira dap @ng lwu lwgng téi thidu tai
thoi diém thiét ké, vira duy tri IAQ ddng thoi tdi
wu tiéu thu ning lwgng trong subt vong doi khai

House Syndrome) [22].

Philippines . . . . .

lién hé gitta thong gié, IAQ va hiéu ndng van hanh sau khi céng trinh | thac cong trinh

di vao st dung chva dugce lam r6 dﬁy da [17-20].

Huéng dan ki thuét tip trung nhiu vio nang cao hiéu qua ning lvong | Cin c6 quy dinh nghiém thu, hiéu chun cam bién,
Hbng Kong ctia hé thénig diéu vh(‘)a khéng k,hi, bao gdm kiém soat van hanh, hiéu | kiém tra damper/VAV va lvu trit dit liéu vin hanh

chinh hé thong, kiém tra sau lap dat va duy tri hiéu ndng trong qua | khi 4p dung DCV.

trinh khai thac [21].

Cht trong théng gi6 nén va kiém soat ngudn phat thai trong nha & tit | Khi x4y dung huéng din cho nha &, ky tic x4 va
Nhat Ban vat lidu xay dung va néi thit sau cac vin dé v& “bénh nha kin” (Sick can hé, cn théng gi6 thuong xuyén, ddng thoi

kiém soat ngudn phat thai formaldehyde va céc
hop chét hitu co bay hoi.

2.2 Thuc trang tiéu chudn thiét ké thong gio tai Viét Nam

Trede ndm 2022, linh vie théng gi6 va kidm sodt chét lwong
khéng khi trong nha tai Viét Nam con thiéu hé théng tiéu chuén va
hwéng dan ki thuét ddng bo. QCXDVN 05:2008/BXD da d& cap dén cic
yéu ciu chung v& théng gi6 va diéu kién vi khi hau trong nha &, cong

R 73

trinh cong cdéng, nhung chua quy dinh rd yéu ciu duy tri “théng gié
nén” ti thidu cho nha &, cin ho hoac khéng gian lvu trd dai han [23].
TCVN 5687:2010 13 tai liéu k§ thuat cht yéu duoc st dung trong thiét
ké hé théng thong gi6 va diéu hoa khéong khi, nhung chua quy dinh day
dt céc chi tiéu kiém soét chit lwgng khong khi trong nha. Vi vy, trong
thue tidn, nhidu don vi tw vin phai tham chiéu cac tiéu chudn quc té,
phd bién nhw ASHRAE 62 va EN 15251, dé xac dinh lwu lwong thong
gi6 va céac chi tiéu IAQ. P6i v&i cac du an 4p dung chitng nhan cong
trinh xanh nhv LEED, LOTUS hodc WELL, viéc st dung cic tiéu chuén
va b tiéu chi bd sung con tré nén cin thiét hon nhim dap Gng yéu ciu
v& théng gi6, chit lwgng khong khi trong nha, do lwdng, kiém soat va
nghiém thu hé théng. Viéc ddng thoi 4p dung nhidu ngudn tai liéu khac
nhau di din dén su thiéu théng nhét trong lwa chon théng sb thiét ké,
phuong phap tinh toan, hd so ki thuat va quy trinh nghiém thu tai cic
coOng trinh xay dung & Viét Nam.

B&i canh nay di dwoc cai thién déng ké v&i viée ban hanh TCVN
13521:2022 va soat xét TCVN 5687:2024 thay thé TCVN 5687:2010.
TCVN 5687 da tiép cin phiiong phap xac dinh luvu lvgng gié ngoai trén
co s6 két hop thanh phin theo dién tich san va thanh phin theo sb
ngudi, ttong ddng véi ASHRAE 62.1 [24]. Tuy nhién, cich 4p dung va

mébi lién hé giita cac thanh phin nay trong mét sb trudng hop thiét ké
vin chwa duge huéng din diy da, din dén kha ning dién giai khac
nhau trong thyc té. Pang chii y, Diéu 10.13 ctia TCVN 5687:2024 [25]
quy dinh cac hé thdng cip gi6 ngoai ¢6 lvu lwgng thiét ké 16n hon 1,4
m3/s, phuc vu khu vige ¢6 mat d6 ngudi thiét ké 16n hon 1 ngudi/m?,
phai c6 giai phap giam lwu lwgng gié ngoai xudng dwdi mic thiét ké
khi mét d6 trong khong gian giam xudng. Quy dinh nay thé hién nguyén
1y co ban ctia thong gi6 theo nhu ciu va c¢6 thé dugce xem 1a co s& ki
thuat ban diu cho viéc ap dung DCV trong tiéu chuén Viét Nam. Song
song v&i d6, TCVN 13521:2022 quy dinh cic gid tri gidi han d6i véi
mdt sb thong sb chit lwgng khdng khi trong nha, bao gdm PM, 5, PMj,,
CO,, CO, formaldehyde va hop chét hitu co bay hoi [26, 27]. Su két
hop gitta hai tiéu chudn buéce diu tao co s& ky thuat trong nude dé xac
dinh lvu lugng théng gid, thiét lap muc tiéu IAQ va phat trién cac giai
phép didu khién théng gié phit hop véi didu kién sit dung thiie té.

Tuy nhién, hai tiéu chuin nay m&i quy dinh yéu ciu chic ning
giam luu lugng gié ngoai khi mat dd st dung trong khong gian giam
xubng, nhung chwa huéng din cu thé v& phwong phap xdc dinh mite
d6 st dung, loai va vi tri cam bién, thuit toan didu Khién, gi¢i han luu
lwong ti thiéu, yéu ciu hiéu chudn, gidm sit va quy trinh nghiém thu
hé théng. Hon nita, d6i véi cac hé théng khong thube pham vi luu
lvong va mat do trén, tiéu chudn khong dwa ra huéng din ky thuat diy
du, khién cc don vi thiét ké va cha diu tw thiéu cin e théng nhit dé
lva chon v trién khai giai phap. Trong TCVN 13521:2022 quy dinh cac
gia tri gidi han ctia mét sb thong sb chit lvong khong khi trong nha,

nhung chua thiét 1ap mdi lién hé giita cic gid tri ndy va co ché diéu
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chinh lwu lvgng théng gié theo thoi gian thye. Bén canh d6, tit ngay
01/01/2026, gié tri gi¢i han PM, trung binh 24 gio ctia khong khi
xung quanh theo QCVN 05:2023/BTNMT la 45 pg/m3, thip hon gia tri
50 ug/m? quy dinh cho khong khi trong nha tai TCVN 13521:2022. Mic
du hai gié tri nay duge xy dung cho cdc méi trudong va muc dich quan
1y khac nhau, sy chénh 1éch cho thiy cin tiép tuc ra soét tinh ddng bo
ctia cAc ngudng PM, s trong céc tiéu chuén hién hanh tai Viét Nam nhim
nang cao mic dd bao vé siic khde ngudi st dung coéng trinh.

Trong thuc té, phwong thic théng gi6 Ivu lvong khong ddi van
duwge ap dung phd bién, c6 thé 1am ting dién ning clia quat va tai xi
1y nhiét 4m khi khong gian it ngudi; nguoc lai, chat lwvong khong khi
trong nha ¢6 thé khong dwoc bao dam khi mat d6 st dung hoic tai 6
nhiém thue té vitgt gia dinh thiét ké. Nhitng han ché nay cho thiy su
can thiét phai c6 huéng din va titng budc mé rong 4p dung DCV trong

didu kién Viét Nam.
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3. Phuong phéap théng gié theo nhu ciu va dinh huéng ap dung
tai Viét Nam
3.1. Phi'ong phdp thong gi6 theo nhu cdu va tiém ndng dp dung

Pay 1a chién luge kiém soét lwu lugng thong gié dva trén mat do
ngudi thie té ctia khong gian tai mdi thoi diém, thay vi vin hanh theo
gi4 tri ¢ dinh. DCV diéu chinh Iwu lwong gié twoi bing cach do ludng
tin hiéu dai dién cho mat d6 ngudi, phd bién nhit 14 ndng d6 CO, trong
khong khi va diéu chinh hé théng thong gié twong ng [28].

Co s& khoa hoc clia DCV dua trén méi quan hé tuyén tinh giita
s6 ngudi trong phong va tdc do phat sinh CO,, mdi ngudi binh thudng
thai ra khoang 0,005 1it CO,/gidy khi nghi ngoi va cao hon khi hoat
ddng thé lyc [29, 30]. Ndng d6 CO, trong phong do d6 1a chi sé gian
tiép dang tin ciy cho mat d6 ngwdi va nhu ciu thong gié. Tiéu chudn
ASHRAE 62.1 clia Hoa Ky khing dinh viéc stt dung CO, dé kiém soat
lvu Ivgng gi6é ngoai ngay cang phéd bién dé tiét kiém niing lvgng trong
céc cong trinh 6 mat d6 ngwdi thay dbi, va dd dwge quy dinh bit bude
cho cac khéng gian déng ngudi ASHRAE 90.1 [31].

20 January, Year 1 [6010]- 27 January, Year 1 [0000]
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Fan Elednetty Rate AR LOOP AHU SUPPLY FAN - eplusout cso

sun 20 Mon 21 Tue 27 wea 23 Th 24 [ Sat 26 sun 27

Jan, Year 1

Hinh 1. So dd nguyén 1y hé théng thong gi6é didu khién theo nhu ciu [32].

Trong so dd Hinh 1, cam bién CO, dugc dit trong phong hoic
trén duwdng gi6 hdi dé giam sat lién tuc ndng d6 CO, trong khong khi
trong phong. Tin hiéu tit cam bién dwgc truyén dén bo didu khién dé
ty déng didu chinh luu lwgng gié twoi cAp vao B xii Iy khong khi theo
mttc do st dung thuc té, khi néng d6 CO, tang do méat d6 nguoi cao, hé
théng ting liu lvong gié twoi dé duy tri IAQ; khi khéng gian it ngudi,
hé théng giam lvu lvong dé tiét kiém ning lwgng xi Iy khong khi ngoai.
Chtic niing DCV thudng dugc tich hop v&i ché dé Economizer cho phép
tan dung khong khi ngoai troi dé 1am mat ty nhién (free cooling) khi
didu kién nhiét d6 va 6 4m ngoai dat ngwdng phit hop, tit d6 giam tai
méy lanh. Két hop hai chiic ning nay, hé théng DCV-Economizer trong
céc didu kién thiét ké va didu khién phit hop, c6 thé hd trg duy tri CO,
duéi ngudng kiém soat dit ra, ddng thoi giam thong gié du khi khong
gian it nguoi.

Hé théng DCV c6 thé duge phan loai theo phuong phap do nhu
cAu: DCV dya trén cam bién CO,, do ndng d6 CO, trong phong (viing
th) hoiic éng hdi gié va didu chinh lvu lwong gié twoi qua bd didu
khién VAV (Variable Air Volume), ASHRAE 62.1 yéu cAu m&i phong
trong viing DCV phai c6 it nhdt mét cam bién CO, khi viing DCV bao
gbm nhidu phong, va théng gié phai dugc kiém soat theo phong ¢6 nhu
ciu thong gi6 cao nhét [28]; DCV dua trén cam bién da théng s IAQ,
két hop do CO,, VOCs, PM, 5, d6 4m dé kiém soat IAQ; DCV dya trén s&
lwong ngudi, st dung cam bién hdng ngoai, camera, hé théng kiém soat
ra vio dé dém s6 ngudi thuc té va tinh toan luu lvgng gié cAn thiét;
DCV duva trén lich st st dung, két hop lich hoat déng da lap trinh vé6i
cam bién dé t6i wu héa véan hanh.

Trong didu kién khi hau néng 4m, hiéu qua ctia DCV trudc hét
cin dvgc nhin nhén tit kha niang kiém soét Ivu lwgng théng gié theo
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nhu ciu thye té, thay vi duy tri luvu lvong gié ngoai ¢b dinh theo diéu
kién thiét k& bat 1gi nhit. Cach tiép can nay cho phép giam thong gié
khi mat d6 nguwdi thip, nhung vin duy tri yéu ciu chit lwong khong
khi trong nha khi khéng gian vin dugc st dung. Trong mot nghién ctu
v& cdc toa nha vin phong & Viét Nam cho thdy chwa ghi nhan ré viéc
ap dung giai phap thong gi6 theo nhu ciu, giai phap lién quan dén thong
gi6 tiét kiém ning lwong bing HRV ciing chi xuét hién & 02/30 céng
trinh khao sat [33]. Piéu nay cho thiy khoang tréng trién khai con 16n
va tiém ning tiét kiém ning luong tit tdi wu théng gid, dic biét 1a DCV,
van rit dang ké trong cac tda nha vin phong & Viét Nam. Mot nghién
cttu mé phéng cho khong gian vin phong & khi hau nhiét d&i cho thiy
khi lvu Iwgng gi6 ngoai duge didu chinh theo nhu ciu st dung thuc té,
hé théng van bao dam yéu ciu IAQ, ddng thdi mifc tiéu thu ning lugng
trung binh giam khoang 38,9% so v&i phuong 4n théng gi6 cb dinh
[34]. Tuy nhién, trong khi hdu nhiét d6i, 1gi ich nang lwvgng ctia DCV
khong chi ndm & giam dién nang t¥ quat, ma con lién quan tryc tiép
dén nang lwgng dé xit Iy khong khi ngoai, dic biét 1a tai khit Am. Nghién
ctiu dinh lwgng clia Rim va cong sy vé théng gié vin phong trong khi
hau nhiét d6i cho thiy ning lwvgng khit &m c6 thé chiém hon 80 % ning
lwong cin thiét dé xi 1y khong khi ngoai cho théng gié [35]. Tuong tu,
md phong cho tdoa nha thueng mai quy mé 16n tai khu vige néng 4m
cho thiy kiém soat khong khi ngoai c6 thé tiét kiém 12,45 % dién ning
va 19,33 % nudc lanh; ddng thoi, nhém giai phap lién quan dén thong
gi6 déng gbp hon 60 % tong tidm ning tiét kiém ning lwgng cta céc
bién phap dugc khao sét [36]. Cac két qua nay cho thiy, dbi véi cong
trinh diéu hoa khong khi trong khi hiu néng 4m, t6i wu thong gié cin
duwgc xem xét ddng thoi theo ba khia canh: duy tri IAQ, giam thong gi6
dv va kiém soat nhiét hién va nhiét 4n. Vi vay, DCV cé thé tré thanh
nhém giai phap quan trong khéng kém céc bién phap v& 16p vo cong
trinh, chiéu sdng hodc nang cao hiéu suét thiét bi.

Mot nghién citu thic nghiém tai vin phong TP. H6 Chi Minh vé
hé théng VRF két hop ERV cho vin phong 350 m? v&i 70 ngudi st dung
cho thiy dit nhiét d6 trong phong 1én 27 °C va xit 1y gi6 twoi bing ERV
¢6 dan lam lanh DX, hé théng dat mitc tiét kiém dién ning 30 dén
46 % so v&i kich ban dit nhiét d6 & mtGc 24 °C, ddng thdi cin duy tri
ndng d6 CO, trong nha duwéi 1000 ppm [37]. Mic dit khéng phai nghién
cttu v& DCV trye tiép, nhung két qua nay di cung cip bing chitng thuc
nghiém quan trong vé vai trd clia gidm sat CO., kiém so4t nhiét do va

xtt 1y gi6 twoi trong didu kién khi hdu néng 4m ctia Viét Nam.
3.2. Co héi va dinh héng dp dung DCV tai Viét Nam

Nhu vdy DCV nén dugc xem la mot chién luge diéu khién trong
hé théng thong gié, khong phai chi 1a viéc 1ip thém cam bién CO, ma
hé théng phai ¢6 kha ning didu chinh Ivu lwvgng gié ngoai, ghi nhan dit
liéu van hanh, canh béo 18i cam bién va chitng minh dugce hiéu ning
sau nghiém thu. Trong didu kién khi hiu néng &m va 6 nhiém khong
khi, DCV cin dugc tich hop véi xit 1y nhiét &m, ERV/HRV va loc bui.
Thong sb CO, phan anh tét tai 6 nhiém lién quan dén con ngwdi nhung
khong dai dién cho PM,s, TVOC, formaldehyde, miii hodc do am. Vi

vay, dbi véi cong trinh tai d6 thi, khu vuc hay bi 4m hoic cong trinh
mé&i hoan thién ndi that, tin hi¢u CO, cAn dugc phdi hop v&i PM,s, d6
4m, VOC va trang thai van hanh cua thiét bi loc, thu hdi nhiét/thu hdi
enthalpy va kidm soat nhiét d6 diém swong. Ngodi ra, viée quy dinh “tu
dong giam luong gié bén ngoai xubng dudi mic thiét ké, khi khong
gian chi mot phin c6 ngwdi” trong TCVN 5687:2024, cin c¢6 hiéng din
v@ vi tri cam bién, d6 chinh x4c, hiéu chudn, thuat toan diéu khién, gidi
han diéu chinh, nghiém thu, bao tri va d4nh gia hiéu qua sau van hanh.

Phu luc E trong TCVN 5687:2024 c6 tinh tuong thich cao v&i
nguyén 1y thong gi6 theo nhu cAu. Theo d6, lvu lwgng gi6 ngoai dugc
x4c dinh trén co s hai thanh phin: thanh phin theo dién tich san, phan
anh tai 6 nhim nén phat sinh t&¢ khong gian, vét liéu, dd noi that va
cic hoat dong chung; va thanh phin theo s6 ngudi, phan anh tai 6
nhiém lién quan tryc tiép dén sy hién dién ctia ngudi st dung. Cach
phén tich nay tao co s thuén lgi dé chuyén tit phwong phap thiét ké
lvu Ivgng b dinh sang phitong phap diéu khién dong trong van hanh.
Trong thuét todn DCV, thanh phin lvu lvong theo dién tich can duoc
duy tri nhu lvu Iwgng théng gié nén téi thiéu nhim kiém soét cac ngudn
6 nhim khong phu thudc vao mat d¢ ngudi. Ngwgc lai, thanh phan lvu
lwong theo sb ngudi c6 thé duge didu chinh theo mat d6 st dung thuc
té hoic thong qua tin hiéu dai dién, dién hinh 12 ndng d6 CO,. Didu nay
cho thdy TCVN 5687:2024 di ham chta nguyén 1y va yéu clu chic
ning ctia DCV d6i v&i mot sé trudng hop dp dung, ddng thoi tao nén
tang ki thuat dé phat trién cdc huéng din didu khién thong gié theo
nhu cu phit hep véi didu kién Viét Nam.

Bén canh d6, TCVN 13521:2022 quy dinh gia tri gi¢i han CO,
trong nha & va nha cong cong, ¢6 thé sit dung 1am ngudng kiém soét
hoic setpoint cho hé théng DCV. Nhu vay, su két hop giita TCVN
5687:2024 va TCVN 13521:2022 cung cip co s k§ thuat ban diu dé
x4y ding thuit todn DCV phit hop véi didu kién Viét Nam, vira duy tri
lvu Ivgng théng gié nén theo dién tich, vita didu chinh linh hoat phin
thong gi6 theo ngudi nhim bao dam chit lwvgng khong khi trong nha
va giam théng gié du thira trong vin hanh.

Trén co s& ctia TCVN 5687:2024 va céc gidi han IAQ cua TCVN
13521:2022, ¢6 thé dé xuit quy trinh 4p dung DCV theo sau budc.

- Budc 1 la phéan loai khong gian: vu tién cac khu vuc ¢ méat
d6 ngudi thay dbi 16n nhw hoi trudng, giang dudng, phong hop, nha
hang, rap chiéu phim, trung tim thwong mai va khu viie chd.

- Budc 2 1a x4c dinh lvu lwgng gi6 ngodi thiét ké theo TCVN
5687:2024, tach rd thanh phan theo dién tich va thanh phin theo s ngui.

- Buéec 3 1a lya chon tin hiéu diéu khién phii hop. V&i khong
gian chti yéu 6 nhiém do ngudi, CO, ¢6 thé 14 tin hiéu chinh; v&i nha
&, cin hd, phong ngt, phong vé sinh, khu vicc 4m hodc cong trinh m&i
hoan thién, cin b sung tin hiéu vé d6 4m, VOC hoiic PM,s.

- Budc 4 1a thiét 1ap gi¢i han diéu khién, bao gdm gi6i han thip,
gi6i han cao, ché d6 canh bao va didu kién chuyén dbi giita cac trang thai
vén hanh; riéng nha & cin thém nguyén tic thong gi6 nén tdi thiéu.

- Budc 5 1a tich hop xit 1y khong khi ngoai theo yéu ciu ky

thuét ctia tiing loai céng trinh va diéu kién méi triedng xung quanh.
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- Budc 6 12 nghiém thu va van hanh: kiém tra vi tri cam bién,
hiéu chuén, ty 1é déng m& ctia damper/VAV/quat bién tin, kha ning
duy tri CO, theo TCVN 13521:2022, dit liéu xu thé trén BMS va ké
hoach bao tri dinh ky.

Nhw vay DCV cin duoc tiép can nhv mot giai phép ky thudt, trién
khai phit hop, bét dAu tit cc cong trinh thi diém dé kiém chitng hiéu
qua vé 1AQ, nang luong va van hanh. Trén co s&¢ di liéu thuc nghiém
thu duge, c6 thé titng buée hoan thién hwdng din ki thuat vé thiét ké,
diéu khién, nghiém thu va bao tri, ti¥ @6 m& rong ap dung trong thuc
tién. Cach tiép can nay gitip DCV trg thanh mot giai phap thie hién tiéu
chu4n c6 co s& ky thuéat ro rang, thay vi chi dugc xem nhu mét lya

chon thiét bi bd sung trong hé théng thong gi6 va didu hoa khong khi.
4. Két luan va kién nghi

Théng gié theo nhu ciu 1a giai phap ky thudt ¢6 co s& khoa hoc
va thye tién nhim diéu chinh lvu lvong gié ngoai theo mitc d6 st dung
thuc té ctia khong gian. Giai phap niy c6 kha ning han ché théng gi6
du thita, giam ning luwgng xit Iy khong khi ngoai va hd trg duy tri chit
lwong khéng khi trong nha, dic biét tai cic cong trinh didu hoa khéng
khf c6 mat d6 ngudi bién déng nhu vin phong, truong hoc, phong hop,
héi tridng, nha hang va trung tim thwong mai. Cic bing chitng nghién
citu va kinh nghiém khu vite cho thiy DCV chi phat huy hiéu qua khi
duoc trién khai téng thé nhuv mét chién lvge didu khién, giam sat va
danh gi4 van hanh, thay vi chi 12 viéc 1ip dit thém cam bién CO, hoic
4p dung mot thuat toan didu khién don 1é.

TCVN 5687:2024 va TCVN 13521:2022 di tao nén tang quan
trong cho thiét ké théng gié va kiém soat chit lwong khong khi trong
nha tai Viét Nam. Trong d6, TCVN 5687:2024 cung cip co s& xac dinh
lvu lwgng gidé ngoai, con TCVN 13521:2022 dua ra céc gié tri gidi han
dbi véi mot s théng sb IAQ nhu CO,, formaldehyde va TVOC. bic biét,
Didu 10.13 ctia TCVN 5687:2024 c6 thé xem 12 diém khé&i diu cho viée
ap dung DCV trong tiéu chuén qubc gia, khi yéu ciu hé théng c6 kha
ning ty dong giam lvu lugng gié ngoai trong trudng hgp khong gian
chi duwgc st dung mot phan. Tuy nhién, pham vi 4p dung hién nay méi
tap trung vio cac hé théng c6 lvu lvgng gi6 ngoai 16n va mat d6 ngudi
cao; trong khi d6, nhiéu céng trinh ¢6 Iwu lvgng nho hon van c6 tiém
néng ap dung DCV dép tng dugc ca IAQ va nédng lugng.

Khoang tréng 16n nhit hién nay 13 cac tiéu chudn chwa c6 huéng
dn k§ thuat chi tiét v& thiét ké, lta chon va b tri cam bién, thuat toan
diéu khién, gi6i han Ivu Ivgng t6i thiéu, hiéu chuén, nghiém thu, bao
tri va danh gia hiéu qua sau van hanh. Vi vy, cac co quan lién quan
nén xem xét bd sung phu luc hodic hwéng din k§ thuat vé DCV trong
céc 12n cap nhat tiéu chuin. Noi dung huwéng din cAn bao gdm: dinh
nghia va phan loai hé théng DCV; yéu ciu ky thuat dbi v&i cam bién
CO, va cic cam bién IAQ khéc; phwong phap xac dinh lwu lugng gié
ngoai tdi thiéu, lu lvong thiét ké va gi¢i han didu chinh theo thdi gian
thure; yéu ciu tich hop loc bui, xit 1y nhiét 4m va thu hdi nhiét/thu hdi
enthalpy phil hop v&i diéu kién khi hau néng 4m; ddng thoi quy dinh

phuwong phéap nghiém thu, hiéu chuén cam bién, giam sat dit liéu van
hanh va danh gia hiéu qua sau khi cong trinh dva vao st dung.

Dé hoan thién co s dit liéu trong nudc, can trién khai cac nghién
ctu thye dia do lwong ddng thoi chit lwgng khéng khi trong nha va
ning lwong tiéu thu tai cac cong trinh 4p dung DCV va théng gié cb
dinh & nhiéu loai hinh khéac nhau nhu vén phong, trudng hoc, bénh
vién, nha hang va cong trinh thwong mai. C4c nghién cttu nay nén dugc
thure hién tai cac viing khi hiu dic trung ctia Viét Nam nhdm danh gia
diy da anh huéng cta nhiét d6, d6 4m, chit lwgng khong khi ngoai troi
va ché d6 van hanh dén hiéu qua ctia DCV. Pic biét, cAn vu tién nghién
ctu hiéu qua két hgp giita DCV v6i ERV/HRV, loc bui PM,s va kiém
soat tai 4n trong diéu kién khi hau néng am.

Bén canh cong trinh c6ng céng va thwong mai, tng dung DCV
trong nha &, cin ho va ky tic x4 ciing 14 hwdng nghién citu cin dwoe
quan tdm. D6i v&i nhém cong trinh nay, DCV khong nén dugce hiéu 1a
giam lvu Iwgng thong gié v& “0” khi khong ¢6 ngui, ma cAn duy tri
mot mibic théng gié6 nén téi thibu dé kim soat d6 Am, mii,
formaldehyde, VOC va phét thai tif vat liéu, dd noi thit. Trén nén thong
gi6 téi thiéu d6, hé théng c6 thé ting cudng lvu lugng theo nhu ciu
thue t& dya trén CO,, d6 4m, VOC hoiic PM,s.

Tai liéu tham khao

[1]. Klepeis, N.E., et al.(2001). The National Human Activity Pattern Survey
(NHAPS): a resource for assessing exposure to environmental pollutants.
Journal of exposure science & environmental epidemiology, 11(3): p. 231-252.

[2]. Leech, J.A., et al.(2002). It's about time: a comparison of Canadian and
American time-activity patterns. Journal of Exposure Science &
Environmental Epidemiology, 12(6): p. 427-432.

[3]. Yang, W, et al.(2009). Indoor air quality investigation according to age of
the school buildings in Korea. Journal of environmental management, 90(1):
p. 348-354.

[4]. Lee, S.C., W.-M. Li, and C.-H. Ao.(2002). Investigation of indoor air quality
at residential homes in Hong Kong—case study. Atmospheric Environment,
36(2): p. 225-237.

[5]. Huang, Y., et al.(2011). Characteristics and health impacts of VOCs and
carbonyls associated with residential cooking activities in Hong Kong.
Journal of hazardous materials, 186(1): p. 344-351.

[6]. Ramalho, O., et al. French permanent survey on indoor air quality-Part 1.:
Measurement protocols and quality control. in Healthy Building'2006. 2006.

[7]1. Kirchner, S., et al. Indoor air quality in French dwellings. in Indoor Air 2008.
2008.

[8]. Cheng, M. and S. Brown. VOCs identified in Australian indoor air and product
emission environments. in Proceedings of National Clean Air Conference. 2003.

[9]. Nguyén Thanh Trung.(2026). Kiém soét chét lwvgng khong khi trong nha
giai doan dAu van hanh: Kinh nghiém quéc t& va khuyén nghi cho Viét
Nam. Tap chi Khoa hoc Céng nghé Xdy dung, 20(1V): p. 69-81.

[10]. Dominutti, P.A.(2024). Disentangling fine particles (PM2.5) composition in
Hanoi, Vietnam: Emission sources and oxidative potential. Science of the
Total Environment.

[11]. Hug, N.T., et al.(2026). Dién bién ndng d6 bui PM2. 5 & mét s6 khu vitc trung
tdm Thanh phb Ha Noi va d& xult mot s6 giai phap kiém soat 6 nhiém bui
PM2. 5. Tap chi Vit liéu va Xdy dung-Bo Xdy dung, 16(01): p. 232-Trang 239.

JOMC |223



Tap chi Vit liéu & Xdy dung Tdp 16 S6 04 ndm 2026

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

Le, H.A. and T.Q.L. Vu.(2020). Investigation of Indoor and Outdoor Air
Quality at Elementary Schools in Hanoi, Vietham. VNU Journal of Science:
Earth and Environmental Sciences.

Hamanaka, R.B. and G.M. Mutlu.(2018). Particulate matter air pollution:
effects on the cardiovascular system. Frontiers in endocrinology, 9: p. 680.
Trung, N.T., et al.(2021). Polycyclic aromatic hydrocarbons in airborne
particulate matter samples from Hanoi, Vietnam: Particle size distribution,
aryl hydrocarbon ligand receptor activity, and implication for cancer risk
assessment. Chemosphere, 280: p. 130720.

Wong, N.H., E. Tan, and A.S. Adelia.(2020). Utilization of Natural Ventilation
for Hot and Humid Singapore, in Sustainable Building for a Cleaner
Environment, Springer: Singapore.

Song, Y. and S.S.Y. Lau.(2019). Connecting Theory and Practice: An
Overview of the Natural Ventilation Standards and Design Strategies for
Non-Residential Buildings in Singapore. International Review for Spatial
Planning and Sustainable Development, 7(3): p. 81-100.

Nurjannah, A. and A.R. Trihamdani. Energy Saving Effort for Residential
Buildings in the Hot and Humid Climate: A Review on Ventilation Performance
Requirements. 2022.

Razali, M.A,, et al.(2024). Assessment of Indoor Air Quality Performance
in a Building at Kemaman Terengganu. International Journal of Integrated
Engineering, 16(2): p. 227-236.

Nguansonsakul, O., et al.(2024). Dynamic Window Technologies for Energy
Efficiency in Condominiums in Tropical Climates. Sustainablity, 16(23): p. 10170.
Zali, M., et al.(2015). Establishment of baseline data of the indoor air quality
of offices in Metro Manila. 2015.

Electrical and H.G. Mechanical Services Department. 2024, Code of Practice
for Energy Efficiency of Building Services Installation: Hong Kong.

Ministry of Land, I.T. and J. Tourism. 2003, Amendment of the Building
Standard Law concerning measures against Sick House Syndrome and
requirements for ventilation equipment in habitable rooms: Tokyo.

B0 Xay dung. 2008, QCXDVN 08:2005/BXD - Nhd & va cong trinh cong cong
— An toan sinh mang va sitc khoé.

Ashrae. 2022, ANSI/ASHRAE Standard 62.1-2022: Ventilation and
Acceptable Indoor Air Quality, American Society of Heating, Refrigerating

and Air-Conditioning Engineers: Atlanta.

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

[34].

[35].

[36].

[371.

TCVN 5687:2024 — Thong gi6 va diéu hoa khéng khi — Yéu cdu thiét ké, Bo
Khoa hoc va Coéng nghé.

TCVN 13521:2022 — Nha & va nha cong cong — Cdc thong sé chdt higng khong
khi trong nhd, Bo Khoa hoc va Cong nghé.

Pham, T.H.H.(2022). Mot sb ndi dung co ban cua tiéu chuin TCVN
13521:2022 vé& chit lugng khéng khi trong nha dbi véi bao vé stic khoe
con ngudi. Tap chi Méi trudng.

Ashrae. 2022, ASHRAE 62.1-2022, Section 6.2.6.1.3: CO2 Sensor
Requirements for Demand Controlled Ventilation, American Society of
Heating, Refrigerating and Air-Conditioning Engineers: Atlanta.

Persily, A. and L. de Jonge.(2017). Carbon dioxide generation rates for
building occupants. Indoor Air, 27(5): p. 868-879.

Testing, A.S.f. and Materials. ASTM D6245-18: Standard Guide for Using
Indoor Carbon Dioxide Concentrations to Evaluate Indoor Air Quality and
Ventilation. 2018. ASTM.

ASHRAE, A.S.(2022). 90.1-Energy Standard for Sites and Buildings Except
Low-Rise Residential Buildings. Atlanta, Georgia.

DesignBuilder Software, L.(2024). DCV Modelling. DesignBuilder Help v7.3.
Hué, N.T., et al.(2025). Giai phap giam thiéu phat thai cic-bon van hanh
trong cac toa nha véan phong. Tap chi Vat liéu va Xdy dung-Bo Xdy dung,
15(06): p. 141-Trang 149.

Mustapha, M.A., et al. 2024, Evaluation of demand control ventilation impact
on indoor air quality and energy efficiency of an office space in a tropical
climate, Research Square.

Rim, D., S. Schiavon, and W.W. Nazaroff.(2015). Energy and cost
associated with ventilating office buildings in a tropical climate. PLoS ONE,
10(3): p. e0122310.

Ryu, D. and W. Y00.(2025). Ventilation-dominated energy savings in large
revealing HVAC
optimization priorities for hot-humid climates. Case Studies in Thermal

commercial buildings: Multi-measure assessment
Engineering, 74: p. 107034.

Huynh, P.H. and A.T. Ha.(2026). Experimental investigation of the
performance of air-conditioning system with excessive cooling protection

for thermal comfort and energy efficiency. Tap chi Xdy dung: p. 257-262.

JOMC |224



