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TGM TAT

Ha thaing thang hoi dong vai tro thist yéu trong viec dam bao higu
qué va an toan cho hé thang thoat nuwdc tai céc cang trinh cao tang.
Tuy nhién, thyc t& cho théy nhiéu cang trinh vén gap phai tinh trang
khi thai phat sinh tir he thang thoat nuac tham nhap vao khang gian
sinh hoat va lam vigc, ciing nhur tiéng 6n tir duang dng thoat nude
do hé thdng thang hoi chra dugc thigt ké tdi vu. Bai bao nay tap
trung nghién ciru va phén tich cac bat cap trong hé thing théng hoi
hién nay, ddng thai dé xut cac giai phap thigt k& thang hoi higu qua
nh&m dam béo tinh bén viing, an toan va nang cao chét lrgng sdng
trong cang trinh.

Tir khoa: Thang hoi, higu qué, thoat nwac trong cong trinh.

ABSTRACT

The ventilation system plays a critical role in ensuring the efficiency and
safety of drainage systems in high-rise buildings. However, in practice,
many buildings face issues where emissions from drainage systems
infiltrate living and working spaces, as well as noise generated by
drainage pipes due to suboptimal ventilation design. This paper focuses
on studying and analyzing the shortcomings of current ventilation
systems and proposes effective ventilation design solutions to ensure
sustainability, safety, and improved quality of life in buildings and utilizing
these spaces, and the integration of indigenous cultural elements into
sustainable community space development.

Keywards: Ventilation, efficiency, water drainage in construction.

1. PAT VAN PE

Trong nhiing thap ky gan day, t6c d6 dé thi hoa trén toan thé
gidi da gia tang mot cach dang ké. Theo bao cao clia Lién Hgp quéc,
trén thé gidi co khoang 4,2 ty ngudi, chiém hon 55% dan sé toan
cau hién dang sinh séng tai cac khu vuc d6 thi, va con s6 nay du kién
sé tang lén 70% vao nam 2050 [5]. Su tap trung dan cu vao cac do
thi da dan dén nhu cau cdp bach vé nha &, co s& ha tang, va cac dich
vu cong cdng.

Nha cao tang ndi [én nhu mot gidi phap t6i uu dé giadi quyét bai
toan quy dat han ché tai cac do thi Ién. Khéng chi cung cap khéng
gian sinh hoat va lam viéc cho mét lugng I6n cu dan, nha cao tang
con dugc xem la biéu tuong clia su phét trién hién dai. Tuy nhién, di
kém vai su phat trién nay la nhiing thach thic ky thuat phuc tap,
dac biét trong viéc dam bao tinh bén viing va an toan cla cac hé
théng ha tdng nhu cdp thoat nudc, thong hai, va kiém soat moi
trudng.

Hé théng thong hoi déng vai trd quan trong trong van hanh
hiéu qua hé théng thoat nudc clia nha cao tang. Hé théng théng
hai khong t6t lam tich tu khi déc hai nhu metan (CH,) hoac hydro
sulfua (H,S) trong hé théng thoéat nudc, anh hudng nghiém trong
dén chat lugng moi trudng séng.

Trong thuc té van hanh cac tda nha cao tang da gap phai cac su cé
vé hé théng thoat nudc nhu: cac phong vé sinh thudng cé mui héi, nudce
thai tran qua cac thiét bi thu nudc & cac tang dudi vao phong vé sinh,
cac thiét bi vé sinh khong xa dugc nudc, v.v. Nguyén nhan chli yéu clia
céc su ¢b trén déu xuat phat tir viéc khong co hé théng théng hai hodc
hé thong théng hoi hoat déng khdng hiéu qua.
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2. HIEN TRANG THONG HOI NHA CAO TANG

Hé thong thong hoi la mét hop phan quan trong trong hé théng
thoat nudc clia cong trinh, dac biét d6i véi cac cong trinh nha cao
tang, cong trinh c6 chiéu cao |6n va mat dé thiét bi vé sinh cao. Chuc
nang chinh ctia thong hoi la duy tri ap suat trong dudng 6ng thoat
nudc gan vai ap sudt khi quyén, qua dé bao dam dong chay 6n dinh,
ngan hién tugng hut nudc trong xi-phéng va han ché phat tan khi
thai qua thiét bi vé sinh vao khéng gian st dung.

Tuy nhién, hién nay hé théng théng hai tai nhiéu cong trinh cao
tdng & Viét Nam van con tén tai nhiéu bat cdp. Mot trong nhimng
nguyén nhan chinh la do hé théng tiéu chuan hién hanh chua theo
kip su phat trién cda loai hinh céng trinh nay. Cu thé, tiéu chudn
TCVN 4474:1987 - Thoat nudc bén trong - Tiéu chuan thiét ké hién
van la tai liéu ky thuat co s& dugc sir dung phé bién trong thiét ké.
Tuy nhién tiéu chuan nay dugc bién soan vao thdi diém cong trinh
nha cao tang chua phd bién, do d6 chua dé cap day da dén cac giai
phép théng hai chuyén biét cho céng trinh cé chiéu cao 16n. Viéc
thi€u hudng dan chi tiét vé loai hinh 6ng théng hai (6ng thong hoi
phu, 8ng théng hai dé€ can bang ap), nguyén tic bé tri va cac yéu
cu thiét ké cu thé da gay nhiéu kho khan cho cac don vi tu van thiét
ké& trong qua trinh trién khai hé théng cap thoat nudc cho nha cao
tang.

Thuc té€ khao sat tai mot s6 cong trinh trén 15 tang cho thay hé
théng théng hai thudng bi don giadn héa hoac thiét ké khong déng
bd véi hé thédng thoat chinh. Nhiéu cong trinh khéng bé tri 6ng
thoéng hoi phu tai cadc nhanh ngang dai, dan dén hién tugng chénh
léch ap suat doc tuyén va gdy mat nudc trong xi phong, tir dé phat
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sinh mui héi va anh hudng dén diéu kién vé sinh. Khu do 6ng théng
hai cling thudng khong dugc tinh toan chinh xac, trong khi chiéu
cao 8ng théng hai vugt mai nha khéng d&m bao yéu cu t6i thiéu
theo quy chudn (TCVN 4474:1987 yéu cau dau 6ng théng hoi phai
cao t6i thi€u 0,7 so v6i mai nha).

Ngoai ra, do yéu cau tiét kiem khéng gian ky thuat trong cong
trinh nén céc tuyén 6ng thong hoi phu hodc hé théng thong hoi
chéo néi gilra 2 6ng thudng bi cat gidm, anh hudng dén hiéu qua
can bang ap suat trong dudng 6ng. Tinh trang suc khi tai thiét bj vé
sinh va mui hoi phat tan vao khéng gian st dung la céc van dé phé
bién ghi nhan dugc trong giai doan van hanh.

Trudc day, khi thiét ké hé théng thoat nudc cho nha thap tang,
do dac thu ctia nha thap tang 1a s6 lugng thiét bi vé sinh it. Mat khac,
trong cac tiéu chudn, quy pham chuyén nganh ciing khéng dé cap
nhiéu dén viéc thong hoi cho nén khi thiét ké hé théng nay khong
dugc quan tam. Ngoai ra, khi s&r dung thu nudc san khéng ding tiéu
chudn vé d6 ngap nuéc clia xi phéng nén gay mui do tao nén ap luc
am trong 6ng nhanh thoat nudc.

DGi v6i nha cao tang, luu lugng nudc thai chay trong 6ng kha
I6n, tao thanh hiéu Ung Piston gay nén hut nudc trong xi phong,
chiéu sau I8p nudc trong xi phéng khéng ddm bao tiéu chuén 4-5
cm. Khi c6 dong nudc thai tir thiét bi vé sinh chay vao éng nhanh,
gap dong chay trong 6ng ding thoat nudc sé hut nudc ti 6ng
nhanh, tao thanh ap lyc am trong éng nhanh. Khi c6 mét lugng
khoéng khi hat vao qua xi phong, ap luc trong 6ng nhanh can bang
vdi p suat khi quyén, hién tugng “huat nudc” dung lai. Lugng nuéc
con lai trong xi phong sé bay hoi, dan dan lam ha xi phong gay nén
khi tir trong dudng 6ng thoat nudc bay Ién gay mui cho khu vé sinh.
Do vay, cac khi doc hai sé di vao xi phdng ngan nudc, vao khu vé
sinh, va trong céng trinh.

TU nhiing bat cap néu trén, c6 thé nhan dinh rang hé théng
théng hoi trong nha cao tang tai Viét Nam chua dugc quan tam
dang muc, ca vé mat tiéu chudn thiét ké 1an gidi phap ky thuat. Viéc
dé xuat cac giai phap thiét k& thong hoi hiéu qua la can thiét nham
nang cao chat lugng thiét k&, dam bao hiéu qua van hanh va cai
thién diéu kién vé sinh trong cong trinh nha cao tang.
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Hinh 1. Hién tugng hit nuGc trong dng nhanh thodt nudc [1]

3. DE XUAT GIAI PHAP THIET KE THONG HOI HIEU QUA
TRONG NHA CAO TANG

DE gidi quyét cac bat cap trong hé théng théng hai ctia nha cao
tang, can ap dung cac gidi phap thiét ké khoa hoc va hién dai.

Hinh 2. B tri 6ng nhanh thong hai két ndi véi dng diing thong hoi phu [4]

Khi thiét ké, b sung thém &ng nhanh théng hoi két néi véi éng
dung théng hoi phu (hinh 2). Budng kinh t6i thi€u véi 8ng nhanh
théng hoi 1a D50, dudng kinh t8i thiéu vdi 6ng ding théng hai la
D75. Khi cac thiét bi xa nudc vao 6ng nhanh thoat nudc, dong chay
trong 6ng nhanh hgp luu véi dong chdy trong éng ding nhung
khéng tao thanh ap luc am trong 6ng nhanh do khéng gian trong
6ng nhanh ludén théng véi 6ng thong hai (ap suat khi quyén) khéng
gay nén hién tugng hut nudc & xi phéng cla lugi thu nudc san,
khéng gay nén mui hoi trong khu vé sinh.

Trong qua trinh st dung, do dudng éng thoat nudc khéng dugc
théng hai tét nén thudng bi mui hoi théi ctia nudc thai nhiém vao
khong gian &, dong thdi vai tiéng 6n phat sinh tir cac dudng éng
thodt nudc.

Vivay, d6i véi cac nha cao tang, hé théng dudng éng ding thoat
nuéc dugc xi ly cac nhugc diém trén bang hé dudng 6ng ding
thong hai phuy, véi cac phuong an nhu sau:

B6 tri 6ng dimng théng hai phu

Tang hiéu qua théng hai théng qua giai phap st dung éng ding
thong hoi phu néi véi 6ng ding diing thoat nudc (Hinh 3). Ong
thong hoi phu dugc ldp dat song song véi dudng 6ng diing thoat
nudc cla cdng trinh va cif cdch mot tang thi hai 6ng nay dugc néi
théng véi nhau. Phuong &n nay & My va cac nudc chau Au thudng
ap dung cho cac céng trinh 10 tang tré 1én. Hai dudng 6ng dugc ndi
vGi nhau & trén tang cao nhat va 6ng théng hai néi lién éng ding
VUGt san mai.
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Hinh 3. So d6 hé théng thong hoi phu [4]

1- Bon tdm 5- Vanthong hoi mot chiéu 9 Ong thong hoi vurgt mdi
2- Chdu ria 6- Ong dtiing thodt nudc 10- Ong ding théng hoi phu
3- Bonxi 7- (g nhdnh thodt nudc 11-Ong théng hoi nhdnh
4- Thodt san 8- (ng thdo 12 -Tiéu nam
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B6 tri 8ng thdng hoi nhdnh néi tir ddu 6ng nhdnh thodt nudc

Thiét ké dudng éng ding thong hoi phu luén luén dugc néi
théng vai dudng 6ng théng hoi nhanh néi tir dau 6ng nhanh thoat
nudc dé dam bao ap luc trong ng nhéanh can bang véi ap suat khi
quyén (hinh 4).
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Hinh 4: So d6 hé thdng thong hoi ndi tir du dng nhanh thodt nudc
(Ong cting thdng hai phu bé tri song song véi g diing thodt nutc) [4]

1- Bén tdm 5 - Van théng hoi 1 chiéu 9- Ong thong hoi vt mdi
2- Chdu ria 6 - Ong diing thodt nudc 10- Ong thong hoi phu
3- Bonxi 7 - Ong nhdnh thodt nudc 11- Ong thong hoi nhdnh
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Hinh 5. Hé thdng thong hai st dung dng thong hoi chéo ndi gitta hai Gng diing thodt
nudc [4]
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Dé&i vai nha cao tang, thiét ké hai 6ng ding thoat nudc,
cach ba tang bé tri 6ng théng hoi chéo néi gitta hai 6ng ding
thoat nudc (Hinh 5) hodc thiét ké 6ng théng chéo néi gitta hai
dudng 6ng ding thoat nudc (Hinh 6). So d6 hinh 5 ap dung cho
moi cong trinh, st dung éng diing théng hoi néi vsi 6ng nhanh
théng hai cda ting tang, cach 10 tang cé 6ng théng hai chéo
ndi gilra 6ng dung théng hoi va 6ng ding thoat nudc. So d6
nay st dung éng ding théng hoi phu c6 dudng kinh t8i thiéu
la D75 va tai vi tri ddu néi gitta 6ng ding théng hoi phu va 6ng
ding thoat nudc phai cao hon muec tran cla thiét bi vé sinh téi
thiéu 150 mm. Sg @6 Hinh 6 sir dung 6ng théng hai chéo ndi
gitta hai duding 8ng ding thoat nudc. Cu cach ba tdng, mot éng
théng hoi chéo dugc b tri dé lién két hai 6ng diing thoat nudc.
Chiéu dai méi 6ng nhanh khéng vugt qua 2,5 m.
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Hinh 6. Hé thong thong hai st dung dng thong chéo ndi gilta 2 duong dng
dling thodt nudc [4]

Bén canh d6, moét trong nhitng nguyén nhan phé bién gay
phat tan mui hoéi tir hé théng thoat nudc vao khéng gian su
dung trong cOng trinh la do hién tugng can nudc trong xi
phéng. Xi phéng cé chiic nang ngan mui bang cach duy tri mét
I&6p nudc thudng truc trong than xi phong, tao thanh rao chan
thay luc ngan khong cho khi thai trong dudng éng phat tan
vao trong phong. Trong thuc té€, nhiéu céng trinh gap hién
tuong chiéu sau I&p nudc trong xi phéng khéng dam bao, dan
dén mat tac dung ngan mui, anh huéng dén diéu kién vé sinh
va chat lugng khéng khi trong nha.
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Nguyén nhan chd yéu bat nguén tir viéc lya chon thiét bi
thu nudc c6 tich hgp xi phéng ngan mui khéng phu hop. Mot
s6 ludi thu san trén thi truong st dung xi phéng cé dé ngap
nudc thap hon muc téi thiéu (thudng tir 50-75 mm), khién |16p
nudc dé bi bay hai trong diéu kién khi hau néng hoac khi luu
lugng xa thai thap. Ngoai ra, néu thiét ké théng hai khong phu
hap, hién tugng &p suat am trong dudng 8ng cling c6 thé hut
nudc khoi xi phéng, gay ra tinh trang khéng dam bao chiéu sau
I6p nudc trong xi phéng.

Do do6, trong giai doan thiét k& hé théng thoat nudc, can
dac biét luu y lva chon loai thiét bi thu nudc san cé tich hgp xi
phéng dat chuén, véi d6 ngap nudc dam bao t6i thiéu 50 mm
dé€ duy tri hiéu qua ngan mui trong diéu kién st dung théng
thudng. D6i véi khu vuc it st dung nudc hodc c6 kha nang bay
hai cao (nhu san ky thuat, kho, tdng ham), can xem xét bé sung
giai phap cdp nudc dinh ky cho xi phong. Bén canh d6, viéc bé
tri théng hai phu dung ky thuat cting gép phan 6n dinh ap suat
trong dudng 6ng va ngan hién tugng hat nudc trong xi phong.

Viéc lua chon dung loai xi phéng va dam bao yéu cau ky
thuat vé dé ngap nudc la yéu t6 quyét dinh hiéu qua ngan mui
clia hé théng thoat san. Bat ky sai sét nao trong khau thiét ké
hodc thi cong déu c6é thé dan dén su ¢ van hanh, anh hudng
dén vé sinh méi trudng va suc khde ngudi sir dung céng trinh.

4. KET LUAN VA KIEN NGHI

Hé thdng thong hoi hiéu qua trong nha cao tang déng vai
trd quan trong trong viéc ddm bao an toan, bén viing va chat
lugng moi trudng séng. Day la mot thanh phan cot 16i trong
thi€t k& va van hanh hé théng thoat nudc clia cdng trinh nha
cao tang. Mot hé théng théng hai dugc thiét ké hgp ly khéng
chi gitp can bang &p suat trong mang ludi thoat nudc, ngan
ngla hién tugng hit nudc bay va phat tan mui héi, ma con gop
phan nang cao dé an toan va chat lugng van hanh lau dai cla
cong trinh. Trong b&i cdnh mat d6 d6 thi va quy mé cdéng trinh
ngay cang tang cao, cac su c6 vé mui hoéi, tdc nghén, hoac tiéng
6n trong hé théng thoat nudc dang ngay cang phd bién, chu
yéu bat nguon ti hé théng thong hoi khéng day du hodc thiét
ké khéng phu hop.

Qua phan tich hién trang va danh gia cac bat cap trong thiét
ké hé théng théng hai hién nay, bao gém han ché cua tiéu
chuan TCVN 4474:1987, lua chon sai thiét bi thu nudc, va thiéu
théng hai phu tai cdc nhanh thoat. Bai bao da dé xuat mot s6
gidi phép ky thuat c6 tinh kha thi cao. Cu thé, viéc b6 sung 6ng
théng hoi phu song song vai 8ng dung thoét nuéce, 6ng théng
hai nhanh va ddm bao chiéu cao vugt mai theo quy chuan sé
giup duy tri can bang ap suat va ngan ngua hién tugng “huat
nudc” tai xi phong. Bong thdi, thiét ké va lya chon thiét bi thu
nudc san tich hgp xi phéng cé d6 ngap nudc téi thi€u dat
chuén (t6i thiéu 50 mm) |a diéu kién can thiét dé ddm bao chic
nang ngan mui lau dai va én dinh.

TU céc phan tich trén, bai bao kién nghi can ra soat va cap
nhat tiéu chudn thiét k€ hé théng thoat nudc trong nha cao
tang, dac biét la cac yéu cau cu thé vé thong hai, nham phu
hgp véi xu hudng phét trién céng trinh cao tang hién dai; uu
tién tich hgp giai phap thong hoi phu ngay tu giai doan thiét
k& sa bd cong trinh, thay vi chi xem xét nhu moét lua chon bé
sung trong thi cé6ng hodc cdi tao va tdng cudng dao tao va phé
bién kié€n thac ky thuat cho cac don vi tu van, thiét ké va thi
cong Vvé vai tro, nguyén ly va phuong phap thiét ké hé théng
théng hoi hiéu qua trong nha cao tang.

Viéc cai thién hé théng théng hoi khong chi giai quyét cac
van dé ky thuat hién tai ma con dam bao nang cao chat lugng
séng an toan, tién nghi va bén viing trong cac khu dé thi hién
dai.
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