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LOI NOI PAU

Viéc thiét ké ldp dgt trang thiét bi ky thudt cho cdc cong trinh da
¢6 tir ldu cung vdi sy phadt trién clia kién tric, nhung trudc ddy chi
yéu chi la thiét k€ cdp thodt nudc, thiét k& dién va chéng sét cho cdc
coéng trinh thap tang. Ti khi kién tric nha cao tang ra doi cang voi
174 phat trién ctia cdc nganh khoa hoc ky thudt va cong nghé tién tién,
cdc vén dé vé ky thuét va trang thiét bi cho cong trinh kién tric
khéng ngitng dudc cdi tién va hoan thién ngay cang cao. Mot loat cac
hé thong trang thiét bi ky thudt mdi duge ra doi va tng dung lap ddt
cho cdc céng trink, nhdm phuc vy t6t nhdt va mang lai Hiéu qud cao
nhét cho qud trinh vén hanh ve s dung cta cdc cong trinh. Ngoal
hai hé thong trang thiét bi ky thudt la cdp thodt nudc va dién da
duge hién dai hod cao, con ¢6 cdc hé thong trang thiét bi ky thudt mdi
nhu: thang mdy, diéu hoa khong khi va thong gié, phong chay chua
chdy tu dong, chong sét hién dai, cdc hé thong ky thudt dién i tin
hoc v.v... Do d6 ¢6 thé ndi, viéc thiét k& mot cong trinh kién tric ngay
nay la c6 mét su phéi hop toéng hoa va phic tap giita thiét ké kién
triic v thiét k& ldp ddt trang thiét bi ky thudt cho ngdi nha dé. Didu
nay doi héi ngudi thict ke kién triic phdi ndng cao trink df va kién
thize co ban vé cdc hé thoéng trang thiét bi ky thudt cong trinh dé cdp
nhét va ddp ung nhitng yéu cu cua kién triic hién dai.

Cuén "Thiét bi ky thudt trong kién triic céng trinh” sé dé cip
nhitng vén dé co ban nhdt vé cde hé théng trang thiét bi ky thudt
céng trinh nhdm phuc vu cdc kién tric sy, cdc sinh vién chuyén
nganh kién tric va xdy dung dé tham khdo trong qud trinh nghién
cttu thiét ké'.

Chiing t6i xin cdm on cdc chuyén gia trong cdc linh vuc cong nghé
trang thiét bi k§ thudt cong trinh va cdc déng nghiép da giup do
chiing t6i hoan thanh cuén sdch nay.

Ré&t mong cdc dong nghiép va ban doc gén xa gop y dé cudn sdch
ngay cang hodan thién hon.

Xin chén thanh cam on !
Tac gia
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Chuong 1

KHAI NIEM CHUNG VE CAC HE THONG TRANG THIET BI KY
THUAT CONG TRINH VA CAC KHONG GIAN KY THUAT

1.1. KHAI NIEM VE TRANG THIET BI KY THUAT CH
KIEN TRUC

0 CONG TRINH

Trang thiét bi k¥ thuat cho céng trinh kién tric 1a viéc thiét k& l.L?ip dat trang bi cdc

thiét bi k¥ thuat, may méce cdn thiét cho mét cong trinh kién tric na ‘

d6, nham phuc vu

cho nhu ciu sit dung cta cong trinh mét cach tt nhat, thich hop vdl nhitng yéu cau sit

dung va kha nang diu tu cha chi cong trinh. Vi du hé théng c4p thodt nude ; he thong

dien va chong sét; hé thong phong chdy chita chdy; hé théng diéu ho
may; hé théng dién nhe v.v...

Véi nhu cdu sir dung va trinh d6 phat trién xa hoi, phét trién khoa
nay doi hdi bat k¥ mot cong trinh kién trdc no déu phai duogc thié
théng trang thiét bi k¥ thuat hién dai, dac biét 1a cdc cong trinh cao ta
nang cao chat lwong va hiéu qua sir dung cla cong trinh, dong thoi
trinh thic diy san xuat, ting ndng sust lao déng, nang cao chat lugn
séng xa hoi. Tuy theo quy mo cong trinh va kha nang dau tu ma viéc
bi va thiét k€ lap dat c6 khéc nhau.

1.2. KHAI NIEM VE KHONG GIAN KY THUAT TRONG

KIEN TRUC

Khi lip dit cdc hé thong trang thiét bi k¥ thuat cho mot cong iriz
cic khoang khong gian danh dé€ lap dat cho cic dudng 6ng, dudn
mdy méc thiét bi, cdc phdng mdy, thim tri ca mét tang nha ding
thiét bi k¥ thuat.

Nhimg khoang khong gian d6 déu dwoc goi chung 1a khong gian

cach khac khong gian k¥ thuat chinh 14 cdc khong gian danh cho v

thong trang thiét bj ky thuat trong cong trinh kién tric.

Khang gian k¥ thuat ¢é thé phan ra nhiéu loai khdc nhau:

a khong khi: thang

hoc k¥ thuat ngay

t k& ldp dat cac hé
ng, nham muc dich

tham gia vao qua
g sén pham va ddi
lira chon cac thiét

CONG TRINH

nh, doi hoi phai cé
o day, gia 43, cac
cho 1ap dar trang

k¥ thuat. Hay néi
iéc lap dat cdc hé
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Hinh 1.1: So dé tong thé cdc khong gian ky thudt
1.2.1. Tran k¥ thuat
Tran k§ thuat 13 khodng khong gian nim phia trén tran treo va dudi tran ket cdu san,
dinh dé l4p dat cac dudmg ong, dudng diy va cic thiét bi cho cdc hé théng k¥ thuit ma
p da gong g day
trong phong khong thé nhin thdy nhd 16p tran treo da che khuat (vi du: dudng day dién,
dudng 6ng t6i cdc thiét bi dén tran, diéu hoa, ddu bdo chdy, loa thong bdo vv...; duong
Sng nudc citu hod, dudng Ong gid, dng ga lanh cha hé thong dién hoa khong khi; cac clra
thong gid, cdc may diéu hod am-trin-v.v...)



Véi mét cong trinh kién tric hién dai
can trang bi cdc thiét bi k§ thuat nhu vay
nhit thi€t phai cé khong gian tran k¥ thuat,
chiéu cao thong thuy cla khodng trdn ky
thuat nay 1a bao nhiéu con tuy thudc vao
céc thiét bi cu thé nhung thong thudng o1
thiéu khong nhé hon 20 cm va t6i da khong
nén 16n hon 90 cm (dé tiét kiém khong gian
sir dung theo chiéu cao nha). Diéu d6 ciling
c6 nghia la trdn k¥ thuat s& 4nh hudng dén
chiéu cao thong thuy ciia can phong, anh

e —— ———

\ TRAN KY THUAT

|

Hinh 1.2: So dé mdt cét qua tran k thudt

hudng dén chiéu cao thiét ké tdng nha va chiéu cao toan nha, nhu vay khi thiét k& kién
triic cén cht ¥ tinh todn chiéu cao tran k§ thuat cho hop 1y v6i viéc lap dat céc trang thiét
bi lua chon dé quyét dinh chiéu cao tang nha thich hop, dep va kinh t€.

1.2.2. San ky thuat

San k¥ thuat 1a khoang khong gian nam
phia trén san két ciu va phia dudi 16p san
noi that (thudng cau tao bing céc tdm ciing
ké lén trén hé thong khung thép dinh hinh,
mat san trdi tim tham hodc c4u tao cac tAm
san réng kiéu panel hop dé di day bén
trong) danh dé di day dién t6i céc thiét bi
cdn thiét cung cip nhu cho céc 6 cam dién,
& cam dién thoai, 4 ¢dm vi tinh, micro, tai
nghe vv... cho cac ban lam viéc hay cac ban
dai biéu hoi nghi.

—

SAN K¥ THUAT

Hinhl.3: So dé mdt cdt qua san ky thudt

Chiéu cao théng thuy chia khodng san k¥ thuat thudng tir 20 dén 30 cm tuy theo

truomg hop cu thé. Ciing nhu
trdn k¥ thuat, san ky thuat
cling anh hudng dén chiéu

cao thong thuy clla can

phong, do dé khi thiét ké

- A 2 PRV “ 3 KETNGL
kién tric can chld ¥ néu cb6  \Kunuinsis

san k¥ thuat thi phai can nhac
tinh toan trudc cho phu hgp
dé quyét dinh chiéu cao ting
nha mét cach hgp ly nhat.

.......

KHUNG DO TAM SAN

Hinh 1.4: Sén ky thudt réng kiéu khung gid d& dinh hinh
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Hinh|1.6: Cdc hé thong duong éng, duong ddy trong .ran k¥ thudt

1.2.3. Hop k¥ thuat

Hop k¥ thuat lEJ khoang khong gian hinh éng didng, chay xuyén sudt qua céc ting
nha, danh dé lap &it cdc dudng &ng koac cdc dudng day truc ding (truc chinh) dé
phan phéi cic dub"ng éng hay cdc dudng day nhénh vio cdc tdng, hodc thu gom i
cac 6ng nhanh dua vé. (Vi du: Céc truc dudmng 6ng cép thodt nudc, ong cdp nudc clu
hoa; ng ga, 6ng gié cla diéu hoa khong khi; cdc day cap dién, dién thoai, ang ten,
day dan sét vv...).

Hop k¥ thuat s& chiém mot phan dién tich trén mat bing, 16n hay nho, nhiéu hay it
con phu thude vio quy mo va loai thiét bi lua chon cu thé sé khdc nhav, dong thot vi tri
ctia cic hop k¥ th.uf_tt cling lién quan dén nguyén Iy lap dat clia cdc hé théng trang thiét
bi k¥ thuat. Boi vay, khi thi€t ké kién-tric-cling-can phai chi ¥ viéc bo tri cdc hop k¥



thuat & vi trf nao cho hop 1y va di chiéu rong cho viéc thao tdc va lap dat cic hé thong
trang thiét bj k¥ thuit sau nay.
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HOP (ONG ) KY THUAT

Hinh 1.7: So dé mdt cdt qua hop kv thudt Hinh 1.8: {'1_0"[) ky thudt
cho dudng ong thodt nudc

Hinh1.9: Hop k3 thudt cho éng cép nuoc Hinh 1.10: Héop ky thudt
cho duong éng gas diéu hoa

1.2.4 Tang k¥ thuat

Tang ky thuat [ khoang khong gian clia mot tdng nha danh riéng cho viéc bs trf lip
dat cdc hé thong trang thiét bj k¥ thuat, trudng hop ndy thudng gip véi nhiing cong
trinh ¢6 quy moé s6 tang nhi 16n cin phai phan khu k§ thuat cho dam bao vé 4p luc va
d¢ dai dudng Ong hodc cdc cong trinh phii thu gom nhiéu dudng 6ng k¥ thuat nim &
nhicu khu vue chuyén vé mot vai diém nao dé ¢é su lua chon dé khong anh hudng dén
khong gian cdc phong cong céng bén duéi, vi du nhu: khich san, nha & cao tang cé
kh6i dich vu cong cong bén dudi, céc nhi siéu cao tdng phai phan khu, phan doan
trang thi€t bi ky thuat.




Chiéu cao tang L)? thuat tuy theo viéc lip dat thiét bi cu thé dé quyét dinh nhung
thudng théng thuy l()'i thiéu 16n hon hodc bing 1,8 m dé dam bdo cho cic hoat dong di
lai, 1ap rdp, stra chita, kiém tra bdo dudng.

Hinh 1.1: Chuyén hucéng duiong ong thodt nuéc d tang k¥ thudt

1.2.5. Phong k¥ thuat

Phong k¥ thuat la khong gian budng phong khép kin, thudng c6 cilia ra vao dé bao vé
an toan, danh dé lap dat cac mdy méc thiét bi diéu khién do dém, van khod, cong tic cdu

dao v.v...
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Hinh 1.12: Mdt bing phong ky thudt mdy bom, mdy phdt dién trong mot cong trinh
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Phong k¥ thuat cé thé 1a mot phong nhod chi 1-2m* nhung ciing ¢6 thé 1a ca mot
phong rit 16n t6i hang tram mét vuong nhu cho hé thong may di€u hoa trung tam.

Cic phong k¥ thuat s& chiém mot phén dién tich ddng ké trong cong trinh, béi vay
khi thiét k& kién tric| cdn phai nghién citu, tinh todn dién tich phong k¥ thuat cho phu
hop va kinh t€ déng thdi chon cdc vi tr thich dang dé dép tng tot cho hoat dong diéu
khién, kiém tra, bio dudng, stra chita cla cic hé thong trang thiét bi k¥ thuat.
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Hinh 1.13:Vitri hop ky thudt bé'tri trong nha ¢ cao tang.
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Hinh 1.14: Mdt bang phong ky thudt mdy diéu hoa trung tdm trong mot c6 !

Hinh 1.15a: Phong ky thudt diéu hoa trung tam.
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Chuong 2
HE THONG CAP VA THOAT NUGC TRONG CONG TRINH

2.1. HE THONG CAP NUGC CONG TRINH

2.1.1. Khai niém chung
|
Nudc 12 nhu ciu bic thiét hang ngay clia moi sinh vat néi chung va con nguoi ndi riéng.
Tir xa xua, con ngudi di biét cdch st dung va khai thac nudc. Ban dau 12 tim nhitng
- = e A ] A = - o L | .

ngudn nuéc ngot tu nhién trong lanh & gan noi cu trd dé an udng, phuc vu cho sinh hoat.
Vi du: song, sudi, ao hé... Din dan con ngudi da biét chli dong khai thdc cdc ngudn nudec
sach tinh khiét hon tir mach nuéc ngam hodc tir nuéc mua: dao| giéng dat, xay giéng
gach, xay bé chifa nudc mua 14y tir mai nha xudng, hozc dung nudc mua vao cac chum
vai riéng. Ngay nay con ngudi da biét khai thic nguén nudc sach cho ca mot vung déan
cu dong diic 16n nhu céc thanh phd, thi xa. Nguén nuée sach con duge tinh loc, khir
tring tinh khiét véi chat luong sl dung cao hon rit nhiéu so véi| cdc ngudn nude sach
trude day.

Cap nuéc cong trinh dugc phéan thanh 3 loai chinh:

+ Nudc sinh hoat;

+ Nudéc san xuat;

+ Nudc citu hoa.

Ngoai ra nuéc con dugc st dung cho céc nhu cdu khéc nhu: bé boi, bé canh, dai phun

nuée, tubi cay, tudi dudng, ria xe...
2.1.2. Yéu cdu vé chit lugng nuéc cip

M&i loai nudc trén c6 yéu ciu riéng ve chat luong.

Epeain ’
- Nudc cép cho sinh hoat c6 yéu ciu vé tiéu chuin chat luong va ndng do cho phép
rit khit khe, phai dam bao tiéu chuin vé sinh theo TCVN hién hanh va tiéu chuin quy
dinh cta t8 chifc siic khoé thé gii 1984.

- Nuéc céip cho san xudt rit da dang, phong phi con tuy thuge|vao loai san xuat, yéu
c4u cong nghé va dic tinh cha céc loai thiét bi mdy moc.

14 UB



- Nuéc ciu hoa thi thuong khong doi héi cao vé chat luong (cdc ngudn nudc tu nhién
sin c¢6 nhu ao, hd, séng... déu c6 thé dung dugc).

- Nudc cdp cho bé|boi thi yéu cdu sach nhu nuéc an udng sinh hoat. Ngoai ra c6 thé
con yéu cau vé t°...

- Nuéc cdp cho dai phun, bé canh... chi tiéu chinh la dam bao vé sinh moi trudng.

_ Nuéc tuéi c6 thé cho phép sk dung, nuéc ngot tu nhién chua bi nhiém ban.

2.1.3. Yéu ciu vé luu luong va ap luc

- Luu luong v 4p luc 12 hai yéu cdu chinh cha do1 tuong ding nudc.

2.1.3.1 Luu luong nudc cdp trong duong ong

- Luu iuong la thé tich (khéi lugng) nuéc di qua mot mat cét cha 6ng trong mét don
vi thdi gian nhét dinh (vi du: //s ; m*/ph; m*/h....)

- Luu luong nudc xac dinh phu thudc vao tiéu chudn ding nudc, s6 luong déi tuong
diing nudc, ché do ding nudc (thudng ti€u chuin ding nudc tra bang theo TCVN ).

* Tinh luu luong ding nuéc cho timg doan 6ng (theo phuong phép tinh duong luong):

a) D6l véi nha o gia dinh:

q=0,24N+KN , (//s)

Trong do:
q- luu lugng nudce tinh todn cho timg doan ong (1/s);
a- dai luong phu thuéc vao tiéu chudn ding nudc (theo TCVN 4513- 88) 1ay theo
bang (1-1) .
0,2- luu lugng nudce tiéu chudn cho 1 vdi rira = 0,2/s (cdc thiét bi khdc dugc quy
déi twong duong ra voi rira);
Vi du: voi tim N = 1)6; két xi N = 1,5...). Trong mot doan 6ng gém c6: 1 voi rifa + 1 vdi tdm + 1
xithiN=1+1,6+1,5=/4,1.
K- hé s6 diéu chinh phu thudc vao téng s6 duong luong;
N- téng s6 duong lugng chia cac thiét bi diing nuéc duge quy ddi sang voi rira dé
tinh luu Iuong (1dy voi rira 1am chudn N=1 va luu lugng nuéc tiéu chuin la
0,21/s, cac|thiét bi khéc tra bing theo TCVN dé quy déi ra voi rita).

Bang 1-1: Céc tri s6 dai luong a
phu thudc vao tiéu chuin ding nudc (TCVN 4513 - 88)

Tiéu chuédn diing nuéc|(//ng ngay dém) | 100 | 125 | 150 | 200 | 250 300 | 350 | 400
TrisGa 22 |2,16|2,15|2,14|205| 2 1,9 | 1,85

15



Bang 1-2: Tri s6 hé s6 K phu thuéc vao tong s6 N (TCVN 4513 - 88)

Téng s6 duong lugng N

dén 300

301 -500

501-800

801-1200

>1200

Tris6 K

0,002

0,003

- 0,004

0,005

0,006

Ghi chii: Cong thiic trén con c6 thé dp dung tinh todn cho céc tiéu khu nha & (luu lugng nude
tinh toan phu thudc vao téng s6 duong lugng N).

b) Nha cong cong:

i
Nhu bénh vién, khich san, nha & tap thé, nha di€u dudng, nha treé, trudng hoc, cic co
quan, tru s@, clra hang....)

Cong thic tinh toan:

Trong dé:

q=0,2.a/N, (I/s)

g- luu lugng nudce tinh todn (//s);

N- téng s6 duong luong clia cic thiét bi diing nudc dugc quy doi sang voi rira dé

tinh Iuvu luong;
o- hé s6 phu thudc vao chifc ning clia ngéi nha lay theo bang 1 - 3 (TCVN
4513-88).
Bang 1-3: Tri s0 cua hé s6 o
Loainha | Nhatré Bénh vién | Clrahang | Cira hang Bénh vién - | Khdch san,
Ma4u gido da khoa co quan coquan |nha diéu dudng,| nhad
hanh chinh | gidoduc | nha an dudng tap thé
Heé s6 o 12 1,4 15 1 18 12,0 2,5
¢) Cdc nha ddc biét khdc .

- Cic phong khén gia, luyén tap thé thao, nha an tap thé, clra hang an udng, xi
nghiép ché bién thic an, nha tim cong coéng, cic phong sinh |hoat trong xi nghiép

coOng cong, vv...
Cong thitc tinh:

Trong do:

Q=2

(q,-n. B)

Q- luu lugng nude tinh toan (//s);

q,- luu Iugng nudc tinh todn cho mot dung cu vé sinh cling loai (//s);

n- s6 luong thiét bi vé sinh cling loai;

(I/s)

B- hé s6 hoat dong dong thoi clia c4c thiét bi vé sinh 14y theo bang 1 - 4 (TCVN-

4518-88).
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Bang 1-4: Heé so B, tinh bang % theo TCVN 4518-88

Fioal dynss e lit-z;lp cl\lié'u phim: Rap xiéc, Rap NI\]E an tap thé, Clra | Phong
a it hoi truofng: CLBo, ohiéi phim hangl é.riué’n?, {{N s,.hoe_lt
' Cung thé thao Ché bién thic dn ctia XN
Chau rira mat, tay | 80% 60% 80% 30%
HSxicokét | 70% 50% 60% 40%
Au tiéu - 100% 80% 50% 25%
Voi tim huong sen 100% 100% 100% 100%
Chau rira trong cang tin 100% 100% 100% 100%
Méng tiéu 100% 100% 100% 100%
Chau rira bét 100% 100% 30% 100%
Chau tdm, bén tim 100% 100% 100% 50%

2.1.3.2. Ap luc ciia nudc cdp trong dudng ong
Ap luc & day la siic ddy cia nudc trong dudng 6ng manh hay y&u. Thuc chat 1a toc do
luu chuyén ctia ddong nuéc khi di qua dung cu diing nudc.
C6 thé tao ra 4p luc bing mdy bom hodc tao th€ nang clia cot nude (don vi do ap luc
nuéc cong trinh tinh = (m) cao (quy ra thé nang cla cot nudc). ?
Vi du: My bom ddy nuéc cao dugc bao nhiéu mét (m) la 4p lyc cla cot nude do mdy
bom d6 tao ra.
* Ap luc twdo (hy):
La thé nang tu do clia cot nudc cao (m) tai dung cu ding nudc tinh toan.
Cong thic tinh todn: h,= ¢.v/2g, m
Trong dé:
g- gia téc roi t do = 9,8m/s%;
h,- ap luc tu do tai dung cu 14y nuéc (don vi m);
v- luu t6c qua dung cu (m/s);
@- hé s6 luu téc, phu thudc loai dung cu.
Chii y: Ap luc roi tu do 61 thiéu cho mét s6 dung cu nhu sau:
- D6i véi voi nudc: 2mm;

- DBéi véi chau xi: 3m;

- Déi véi binh dun nude néng: 4m;

I i !
- D61 vdi voi phun citu hoa:  >10m. TRUONG B%ANE@PO% X i.
THU VIEN |
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* Ap luc cdn thiét: Her

Trong qua trinh luu chuyén trong dudng 6ng, c6 tdn thit cot nude doc dudng va cuc
bo (qua van, &, cit, dong ho, vv...).

Béi vay khi tinh todn 4p luc can thiét (téc 12 4p luc yéu cdu) thi can phai tinh dén ca
céc ton that dp luc nay. -

Néi cich khac: 4p luc c4n thiét 13 bao ham ca 4p luc tinh toan t6i thi€u d€ sir dung va
4p luc hao t6n doc dudng.

han

hw

htd |

—

Hnh

Flp bl Bl

7 2] |
7 7 % 777
hng [

Hinh 2.1: So dé biéu dién dp luc cdn thiét (Hcy)

Cong thic tinh toan:

He=H,y +hy+h, +h g +h,, m

Trong do:

H,,- 4p luc c4n thiét cdp vao ngdi nha tinh theo chiéu cao cot nudc;

H,,- d6 cao hinh hoc tir mat dét lén t6i dung cu v& sinh b4t loi nhit cao nhat, xa
nhat, (m);

h,- 4p luc tu do clia dung cu V¢ sinh bt loi d6 (m);

hy,- ton that qua dong hé do nudc (m);

h,- tén that dp lyc ti ngudn ldy nudc dén dung cu vé sinh bat 1gi nhat (m) c6 thé
tinh todn nhu sau: h, = a. Zh,. '

h,- d6 sau chén ong (chiéu sau tir mat dat xuéng ng nhanh cap nudc vao nha) (m);

Th,- téng t8n that doc dudng tir ddu dén dung cu vé sinh bat loi nhat (m);

a- heé so ké dén tén that cuc bo (a = 1,15 +1,6).

& THU VIEN
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Chii y: Trudng hop chua thiét k& hé thong bén trong nha dp Iyc Hep clia ngdi nha ¢6
thé 1dy so bo nhu sau:

- D6i v6i nha 1 tang: Her = 10m;
_ D6 véi nha 2 ting; H. = 12m;
_DGivéinha3ting:  He= 16m;
-Pai véinha 4 ta“in!g: Her = 18m.

Vi cit mbi tang ¢6 chiéu cao tir 3,3 dén 3,6m thi Herting lén 4m nia.

D6i v6i heé thong chita chdy 4p luc thap, 4p lyc céan thiét Her tai hong ctu hoa clta hé
thong cdp nude d6 thiit()’i thiéu 4 10m.

Dbéi véi hé thong éhﬁa chdy ap luc cao thi Hey phai dam bao dua nudc téi vi tri ciu
hoa cao nhdt cita ng01| nha cong vdi dp luc ddu voi la 10m.

Khi thiét k& cap nucc cho cong trinh cdn nam duge s ligu dp luc, ¢ thé do cong ty
cung cap hoac ta thue nghiém tai khu vic d6 xem ban ngay vao git cao diém, nudc cdp

dén do cao nao.
Trudng hop 4p luc khong dam bio Hey dé€ cép thing vao nha, thi phdi dit két nude
trén méi va ding mdy; bom, bom truc ti€p lén mai (hodc bom tir bé chifa nuéc ngam 1én).-
H ) - i \ n » . ’ n x
*Ap luc ciia mdy bom va cao d¢ cua két nucc quan hé nhue sau (hinh 2.2):
Hp = Hy, + hy + he + hy+ hy, + s+ by
Trong d6: Hg- ap lgrcéméy bom;
e N N - T " n > . .
Hy;- chiéu cao hinh hoc tw mat dat t6i dung cu vé sinh bét 1gi nhat;
h,,-4p luc tur do tai thiét bi vé sinh bat 1oi nhat;
hy-chiéu ¢ao hinh hoc clia 16p nuéc trong két nude mai;
hy,- tn thét dp luc qua mdy bom;
hy,- tén tht 4p luc trén doan Sng ddy bom vao két nudc mai;
hy+- tén that 4p luc tr két nuée mdi xudng thiét bi bat 1gi nhat;
| s e N . . ..
h,- 4p luc tu do tai ddu vdi (van phao) vao két nuée mai.
Ghi chii: Theo lra chon Hj s0 bd cho nha 5 tang trd xudng va phan phdi nudc tir dudi

lén bé mai cho thay: -

- Nha 1 tang: 10m;
- Nha 2 tang: 14m;
- Nha 3 téng: 18m;
- Nha 4 tang: 23m;
- Nha 5 tang: 28m.
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Hinh 2.2: So dé biéu dién ap luc cia mday bom (Hy) va cao dé: cua két nuoc.
!

Chu y:
- Ap luc t8i da thudng xuyén trong éng cdp nudc trong nha ikhOng dugc qua 60m
(<6m = 60kg/cm’). '

- Ap luc t6i da déu lang phun di dong ctia hé théng citu hoa vaéh tudmg <30m dé viéc
thao tic duge thuan loi (khong gay phan lyc qud manh cho ngudi cam vO1).

2.1.4. Ong c&p nué6e va phu ting ndi ong '

Trén thi trudong hién nay phd bién nhét ¢ mdy loai: !

1. Ong thép trang kém (dung phd bién cho cdc cong trinh kién ryruc)

2. Ong nhwa PVC (diing cdp nudc cho cdc cong trinh ¢6 miic dau tu thép, cong

trinh tam);

3. Ong déng (Mtic déu tu cao - chua dp dung nhiéu);
4. 6ng thép khéng gi (Mifc ddu tu cao - chua dp dung nhiéu); '

5. 6ng nhua cao cip, chiu 4p luc 16n (Mic dau tw cao, nhap ngc:)ai);
6. Ba&i véi 6ng cap ngoai nha (mang cép do thi) cé ong gang, i(“)'ng thép va 6ng nhua

chiu ap lyc cao.
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2.1.4.1. Ong thép trang kém

L loai phé bién nhat diing trong cong trinh. Dudng kinh 8ng d = 15 + 100mm
- Nudc cép cho sinft hoat thudng ding d = 15 + 50mm

_ Nuée cp cho ciiulhod thudng ding d = 25 + 100mm.

M&bi doan Ong san )éuﬁ't dai t5i da 12 6m, thép day 2 - Smm.

* Phu ting nol ong kém: Ong kém dugce ndi véi nhau thong qua céc phy ting c6 ren
xody va chong hd ro r1 bang s¢i day pha son hodc bang chong chéng thadm ché tao san

timg cudn. i
i e
o g
Cit trén CitM&F Citléch Cat nhénh Ong cong Ong cong
i M&F M&F M&F
Té Té !J.:?.ch Té ¥ch Thong tf Théng tir Yéch Té
gy [ ] R
Mang sdng Con Nép Kép Kép tron Kép bat gidc
Réc co Bich Nat Chat Ren Vit dai

Hinh 2.3: Phu ting noi éng kém

- C4c phu ting ndi ong gém co:

1. Mdngséng (n6i |6ng thing): dugc ding dé néi cdc doan Ong thing lien ti€p voi
nhau. Mangséng la cic 6ng ngén ¢6 ren trong © hai dau.

2. Cdt: Dung dé ngi & vi tri chuyén hudng, 6ng dugc ren trong c4 hai dau. C6 cut:
90°, 135% citchir Z. |

3.Té: Diing dé ndi & vi tri 3 doan 6ng giao nhau hinh chit T.
4. Chit thdp (théngiui’): Diing dé ndi & vi tri c6 4 6ng gap nhau hinh chir +.
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5. Cén: Dung dé néi & vi tri tl¥ Sng to sang ong nhé hon (hodc ngugc lai).
6. Bo 3 (rdc co): Ding dé néi & doan‘()'ng bi khong ché cimg 2 d;éu 6 dinh roi.

7. Kép: Dung dé néi vé6i cac thiét bi ding nudc va céc phu kién ¢6 ren trong. Thuc
chat 1 cdc mau 6ng ng&n ¢6 ren ngoai, dugc chia thanh 2 loai: loai phang va loai ¢6 tay
cam (kép hinh bét gidc cé tay cAm dé& van noi bang ¢ - 1€ van).

8. Nir: C6 chic nang giéng ong nap, ding dé bit cdc phu kién n6i ong tam thdi hodc
¢d dinh. ’

9. Giodng dém: Vat liéu 1am tit polyme, cao su ty nhién va mot s6 vat liéu mem chiu
nhiét khéc. Can luu ¥ ring vat liéu gioing dém 6ng khong phai 1a keo dinh. Cdc mdi n6i
bang vat liéu nay chiu su chuyén dong vi cic bé mat chéng s& no ra va co vao theo su
thay déi nhiét do. Vi the vat lieu phai déo va mém dé co din aé Iap kin khe ho.

2.14.2. Ong nhua cing PVC |

6ng nhua cimg PVC 1a loai éng cdp nudc thudng dugce sk dun‘g cho cong trinh tam,

gid thanh ré, dé thi cong lap dit. Tuy nhién do bén kém, nién han su‘ dung ngén, cac moi

néi dé bi 130 hod, ro ri. Kha nang chiu 4p luc kém, dé bi dap, nut'kh1 thi cong va khi bi
tai trong de 1én,.. .
|

Bd&i vay khi 1ap dat ong cdp nudc cin chiu dp lyc trong ducng dng cao nhu nha cao

tng, 6ng cap nudc ciu hod hay dng cép nam dudi nén san co tai trong xe cO qua lai thi

khong duoc diing dng nhua PVC.
* Cdc phu ting noi 6ng nhwa PVC:

((ui!, @3@
UELAVEN N

Hinh 2.4: Phu ting néi 6ng nhia PVC

6ng nhua ciing ¢6 phu ting nhu &ng k&m: Ming xong, Te, Chi?r thap, Cit, Con. Lién
két bang vat liéu keo ddn nhua ché tao sin trong ong tuyp kin. .

(5ng nhya c¢6 d = 15 + 200mm, &ng cdp trong nha chi thudng ding d = 15 + 34mm.
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2.1.5. Trang thiét bi diing nué6c trong cong trinh
Cdc thiét bj ding nuée (trang thiét bi vé sinh) rat da dang, phong phi,
Vidu: - Voi, chau rira;

- Vi tam huong sen;

- Bé xi, au tiéu, bide:

- Bén tim, cabin tim,...
Tuy theo yéu cau cy thé cla timg cong trinh ma thiét k€ 14p dit cho phi hop.
2.1.5.1. Co 56 lua chon thiét bi khi thiét ké cdp nudc trong cong trinkh
Khi lya chon thiét bi ding nu6c cdn xuét phét tir

1. Chiic nang !cila ngoi nha (cong trinh);

2. Muc dich dimg nudéc;

3. Kha nang kinh t& cho phép;

4. Khi thiét k€ khong chi nhin riéng cuc bd mot dén hai thiét bi ma can nhin tong
quan toan bo céng trinh va sur hoan thién clia khu vuc ding nuée (titc 14 phai xem xét
tinh déng bo ctia toan bo céng trinh.

2.1.5.2. Cdc yéu cdu khi lua chon thiét bi ding nuéc
1. Gid thanh hop 1y trong diéu kién c6 thé ma cdc yéu 15 ky thuat van ddm bao.
2. Dép tng diing céc yéu cdu cin thi€t sir dung cla cong trinh va thoi min céc yéu
cdu cong nghé clia nganh, TCVN hay Nha nuéc quy dinh.
3. Bén, chic trong van chuyén, 14p rdp va quan 1y van hanh dé dang.
4. Lién két t6t véi cdc két cau cita nha, tao nén noi that khu diing nudc dep, trang nhd,
hop vé sinh. .
5. Mau sac hop véilyéu cdu clia chi tri thiét k€ va chii déu t.
6. Khéng 10 ri, khéng bi phd hoai do méi trudng nudc sir dung, ngin khi tét.
* thiét bi ding nuéc
7c: C6 nhi€u loai da dang:
déc 1ap): Chi c6 mot chifc ning déng mé cho mot loai nudc néng hoic
1 hoac bang sit ma kém, nhom diic, )
d/hl’xc nang;
0i tdm di dong (néng, lanh);
| on hay lavabo (néng, lanh).

Tavabo va chgu rita & bép.

23



* Lavabo cé nhiéu loat:
- Loai dat don & tudng phing;
- Loai dat don & g6c tudng;
- Loai gat gi (trdn néng lanh);
- Loai 2 voi (1 néng, 1 lanh):
- Loai dat Iot trong ban d4 granit hay bétong 6p men.
+ Loai dung cho ngudi 16n, mat cach san 0,7 dén 0,8m;

+ Loai diing cho tra €M, mat cich san 0,5 dén 0,6m.

-

C6 3 loai chinh:  + 1.3 phun thang; |
+ L6 phun xién;
+ L6 phun kiéu dong 16i (c4c tia dan xen vao nﬁau).
- Hinh thic tam: |
+ C6 thé 1a tdm diing trong phong t4m.
+ C6 thé 12 tam dimg trong cabin san xuat sin.

d) Thiét bi xi
Cobancés 2 loai chinh 13 (hinh 2.5):

+ X1 x6m ¢6 két nuge hoac doi tay.

+ Xi bét ¢6 két cao hay thdp (loai thudng va am tudng)
Dudng x4 xudng c6 may loai:

+ Loai x4 théng xucng.

+ Loai x4 xién 45°

+ Loai xa ngang.
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Hinh 2.6: Thiét bi bidé
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e) Thiét bi bidé: Chau vé sinh phu nit (hinh 2.6).

Bide c6 voi tron néng lanh, voi phun tia tir dudi lén (c6 1udi chin rac & 18 thodt), cé
rd o~ ~ Pl - 7+ ~ I
nit git va thdo nudc nhu & lavabo.

g) Thiét bi tiéu:

Loai don gian 14 mang tiéu (hinh 2.7).
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Hinh 2.7: Mdng tiéu nam va mdng tiéu ni

6ng phun nudc chia tiéu nam dat trén cao cach san 1,0m dén 1,2m c6 16 phun 2mm
cach déu 150mm, phun xién 45° vao mat tudng.

Con tiéu nit ¢6 6ng phun i phia sau lai cho mét chd ngéi.

Ngay nay déi v6i tiéu nam: ngudi ta ding au tiéu dat cach san 0,5 + 0,6m. Méi au
tiéu cach nhau tit 70 =~ 80cm (cé vach ngan riéng) (hinh 2.8).

- Hinh thitc xa nuoc c¢6 2 loai:

+ C6 thé xa bang tay (an nit); _

+ Hodc ¢6 van xa fir dong (theo nguyén tdc phan xa tia hong ngoai);

+ Tiéu nit c6 thé diing bang xi bét.

Vé co ban ¢6 2 loai binh dun néng lanh trong gia dinh:

h) Binh néng lanh (dun,nuéc nong):

Trén thi trudng hién nay rit phd thong 14 loai cta Italia, Tay Prc.
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+ Mot loai ¢é binh chia %
nudc lanh dé dun (nguyén tac /
dun kiéu mayso) dung tich cé e s op
thé: 30, 50, 701, vv... Loai nay ,
thudng dung dé cap nudc noéng 2 ».
cho cdc vdi lavabo, vdI tim, Z
bén tam,... .

+ Mot loai khéng cé binh [ % = 7

chita ma chi ¢d hé théng may
so dun nudéc néng khi dong
nude lanh di qua bd phan dun
néng nay {khi m& voi, nudc
chdy qua va dugc lam nodng
ngay déng thoi). Loal nay chi
sit dung cho cac voi rira tay
hoidc rira bdt dia,... (khi m& voi
thi nudc méi duge dun néng,
lic doé _mziy mai lam wéc)l (tiét Hink 2.8 Au tida nam
kiém dién chi dung tic thoi)

(A)
t HUGNG NHIN

AN

8)
-—_ (B)

B8¢

!

Negoai ra d6i v6i cdc cong trinh I6n, cong trinh cong cong, nha & tap thé,... ¢6 nhiéu
ngudi ciing st dung nuéc néng lanh thi ngudi ta phai cdp nude néng lanh bing céc binh

dun c& Ién. Dung tich cé thé tir hang vai tram t6i vai nghin lit.

i) Thiét bi van khod:

Van khod thudng thiét k& dat tai ddu mdi tuyén truc hodc sau tram bom, bé chia,.

Van khod c¢é nhiéu loai:

Hinh 2.9: Van giam dp
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1. Van déng cét: nuée c6 thé qua lai 2 chiéu.

2.Van mot chiéu: 12 loai van thi€t k& sin chi cho dong nudc chay qua theo mot chiéu
(khong cho chay ngugc trd lai).

3. Van gidm 4p, van phong ngita, van phao.

+ Van giam ap (hinh 2.9):

- Diing trong cdc trudng hop cén gidm bét dp lyc nude theo ¥ mudn.

- C6 thé giam 4p tir 14 + 15kg/cm? (161 da 21kg/cm?).

+ Van phdng ngira:

- Pugc thiét k& dé gidm dp sudt ddu vao phu hop véi dp sudt ddu ra trong dai 4p suat
cho phép.

+ Van phao:

- Van phao 4 thiét bi déng nudc tu dong lam viéc theo nguyen tac khi nuée day, phao
néi theo va déng van lai, tu dong ngat nudc.

- Khi két khong ¢6 nude, phao s€ bi chim xudng, van va dém bi cam kéo ra khoi mit
tira cho phép nudc chay vao két nudc hogc bé chita.

k) Péng hé nude (thi€t bi do nude tu dong):

Déng hé do nudc luu t6c logi cdnh quat: Khi nudc qua déng hé,van téc nudc ra khoi

canh quat lam canh quat quay. Chuyén dong nay duge chuyén t5i hé banh ring roi téi bo
phan ghi s6 trén mat dong hé. Loai nay khong thé do dugce chinh x4c Iugng nudc khi

nuée chdy qua né nho.
Déng hd do nudc luu téc loai tudcbin: Thuong ding do lwa lirong Ién cho cic loai

duong kinh D = 50 + 200mm. Khi tuécbin quay — truc ngang quay, truyén qua cc
banh rang khia chuyen dong quay sang truc ding, r6i ién bo phan dém sé..

Déng hé do nuée luu t6¢ loai phéi hop: khi luu lugng dao dong dang ké, ngudi ta 1ip
2 déng hé: mot 16n va mot nhod (ph6i hop). Khi tinh luong nudc, ngudi ta cong céc chi s6

trén ca 2 mat déng hé.

* Nguyén tic b6 tri niit déng hé:

_ Niit déng hé gom cé:

+ Déng ho nuéc;

+ Van déng mé dat sau dong ho;

+ Van x4 nuéc kiém tra do chinh xdc ctia déng ho.

- Nguyén tic chung: 12 dat & ddu tuyén.

- Déng ho nudc do cong ty cap nudc quan Iy. Boi vay khi thiét k€ he théng mang vo1
phai dit & vi tri dé quan 1y va cong khai véi ngudn nudc.
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2.1.6. CAc cong trinh trén hé thong cip nudéc trong nha

2.1.6.1. Bé chira (bé nuic ngam)

Khi kha ning cép nuéc khong dép dng du 4p luc dé lén cac tang thi budc phai 1am bé
chia va dat may bom dé bom Ién bé nudc mdi hogc tu dong bom tryc ti€p ién cdc thiét
bi dding nuéc. Ngoai ra bé chifa con c6 nhiém vy dy trif nude ciu hoa.

@) Dung tich bé chita:

* Dung tich diéu hoa cho sinh hoat:

W, =15Q,/n (m)
Trong dé:
W,- dung tich bé chita diéu hoa cho sinh hoat;
Q, ¢ - I Iugng sinh hoat trong ngay dém ctia cong trinh;
n - s6 1an bom trong ngay.
Quga = (G- N/1000). K,y (m*/ngd)
Qupe = (q- N/1000) (m*/ngd)
Luuluong/ giy = Q,= (Q .,/24). K, (m*/ngd)
Luu luong /giay = Q, = (Q, x 1000)/3600 (I/s)
Tra bang: |
q- tiéu chudn dang nuéc trung binh (lit nudc/ ngudt ngay démy);
q,- tiéu chudn ding nudc tinh toin ngay dung nudc 16n nhat (lit/ngudi.ngdem);
N- s6 ngudi diing nude.
Ko K2 he 56 khong diéu hoa ngay, gio (tra bang)
S3 1000: Béi Im® = 1000 lit;
24:  24h/ngay;
3600: 1gior= 3600 giay.

* Dung tich vira cho sinh hoat vira du trit nuéc ciru hoa:

W =W, + W,(m’)
Trong do:

W ,-dung tich theo céng thic trén;
W.,-dung tich du trif ctiu hod, (m?).

(Chi tinh cho trudng hgp nudc ciu hoa 1dy ngudn cuing nude sinh hoat).

Chit y.: Khi tinh W, (nuéc dy trif cho cifu hod) phéi dua vao téng luu Iugng nuGc chifa chdy
can thiét va thai gian chita chay.

- Tinh todn higng midc dy trit cho hé thong chita chdy bdng hong nudc citu hod (theo
bang 14 TCVN 2622-1995): '
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+/ D& voi nha ¢6 khéi tich < 25.000m’ cdn du trit 1 hong nuéc ¢iu hod;

+/ D6i véi nha ¢6 khéi tich > 25.000m? ¢in du trir 2 hong nudc citu hoé;

+/ Phai thiét k& bé du phong, véi lugng nuéce cifu hoa tinh cho mdi hong 2,5//s, va can
du trit lugng nuée citu hod trong 1h déng hé.

Vi du: Vé6i khéi tich nha < 25.000m”* thi khéi tich b€ chia nude ctiu hoa duoc tinh Ia: 2,5//s.
(60. 60 ). 1h =9.0001 = 9m*

- Tinh todn lwong nude du trit ciu hod tw dong Sprinkler va Drencher (theo TCVN
7336: 2003 hoac tham khdo tiéu chuan NFPA):

*Khéi tich bé chita dugc tinh todn:

+ Tuy theo cudng do phun & ddu voi (tra bang 4-muc 10 TCVN 7633:2003), (tra bang
5.2- 3- d6i véi TC NFPA- My) ap dung cu thé cho timg cong trink.,

+ Theo tiéu chuan NFPA -M¥: cdp do nhe (4p dung déi véi tru s&, van phong, benh
vién véi cudng do phun 5,1 Iph/m? (Sprinkler) va 6,1 L.ph/m® (Drencher)

+ Di cdp nudc cliu hod phuc vy cho 139m’ 465m” san (phu thudc cudng d6 phun -
tra bang) trong khoang thii gian t6i thiéu 60 phit- d6i véi dau vor Sprinkler va 15i thiéu
15 phit - d6i v6i ddu vdi Drencher.

Vi du: Khoi tich bé chifa nude cifu hod diing cho hé théng chifa chdy tu dong Sprinkler véi
cudng do phun 5,1 Lph/m? duge tinh 1a: 5,1 Lphut/m?. 139 m’. 60ph = 42.534 1 = 42,534 m’.

b) Thiét ké bé chita:

B& chita cé thé dat trong hay ngoai nha: cén tim vi tri hop 1y vé k¥ thuét dutng ong va

hop 1y kién triic (nén gén nguodn cap vao).

CUA THAM

MAT SAN & HOT CAN

TR AL Ao A 50-100mm

ANG DANNUSCVAO [ [T
VAN PHAOQ .

GNG HUT MAY BOM

Hinh 2.10: B¢ chita dét am san.

30



BE chita ¢6 thé dat ndi, chim, nita chim,...

Khi dat ngdm trong nha phai dat xa cac bé xir Iy nudc thai nhu bé phét, hé ga, dat gan
tram bom.

- Bé c6 thé xay déc lap hoic két hop vdi méng.

- Bé ¢4 thé xay bang bé tong ¢St thép hodc xay gach dac.

_ B& nhit thiét phai ¢6 cita bé, van phao, éng thoat trdn va kin khong cho cén iring

vao dugc.

CUA THAM

1 56-100mm
SZ. 2 ONG XA TRAN

?’ (W

ANG DAN NUGC VAC ANG HIT MAY BOM

. T————
] S
q ONG XA CAN

Hinh 2.11: Bé chita dét néi trén san

2.1.6.2. Tram bom

a) Mdy bom:

M4y bom cdp nudc cong trinh chll y&u la bom dién 1 pha hoac 3 pha (riéng ciiu hoa
con diing bom déng co xang di dong).

Hinh thitc cé nlﬁéu loai:

+ Bom truc ngang: Métd truc quay nim ngang trén mat dat, loai nay thong dung nhat.

+ Bom truc ding: gidng nhu bom truc ngang, chi khic nhau & cdu tao dong co cla
mdy bom, loai ndy mo to truc quay ndm vuong goéc mat dat.

+ Bom ty dong (co k&t hgp véi binh khi nén hoat dong theo Role ap luc).
- D& lua chon céng xudt va sitc ddy cla bom cén tinh theo cong thic sau:

Hy=H,, + H, +a. £, (m)

Trong dé:
Hg- ap luc tinh todn cho mdy bom;
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H,, - chiéu cao hinh hoc tit mdy bom 1én téi vi tri voi nudc bom vao keét nuéc mai
(van phao). (m).
h,, - 4p luc nuéc tu do tai ddu voi vao két nude mai (van phao) (m);
a- hesSténthit.  (a=12=+ 14
3. - tdng tén thit cot nue tir bé chia lén t6i di€ém bom vao két.
Sau khi lua chon xong mdy bom va mang thiét k&, cdn chon D clia 8ng sao cho
V =07+ 12m/s.
b) Tram bom.
Trong tram bom ¢ may lam viéc, mdy dy phong va cdc thiét b1 van khod, déng ho,
thiét bi dién, vv...
Kich thudc bén trong clia tram sao cho dii d€ b3 tri mdy, phu tung.
Tram c6 thé ndi hodc chim, nira ndi, nira chim.
Tram nén dat gin bé chita, xa céc phong chinh. Cén ¢6 bién phap chéng 6n, chong
rung va diéu khién van hanh thuan loi.
2.1.6.3. Bé nutbc trén mdi (két nude mdi)
C6 thé 12 bé xay, bé bétong c6t thép, hoac 1a céc thing bang tén, binh nudc.
Nhiém vu dy trif nuéc va tao thé nang cung cép cho cdc thiét bi ding nudc cua
cong trinh.
a) Dung tich két:
W=W,+W,, (m)

Trong do:
W- dung tich toan bd;

W - dung tich céan thiét cho nudc sinh hoat;
W,- dung tich dy trit nudc cu hoa.
Chii y:
- bsi v6i W, cé thé tich cho bé chia do khéi lugng W, hodc ¢é thé chia 1/2 W,

1/3W, (néu vay mdy bom pha1 bom 2,3 14n méi da luu Iugng st dung. O day van dé [a
chi y thé tich, tai trong ca bé mai dé thigt k& cho hop 1y két cdu va kién tric.

- P&i v6i W,: phai tinh du trif ctu hoa trong 10 phiit dau chd xe ctu hod dén.

b) Vi tri dcit bé mdi:

DGi véi cong trinh 16n c6 thé thiét k€ nhidu bé mi.

BE mdi can dat & vi tri ¢6 bdn kinh phuc vu gdn nhat, phan bo déu cho cac thi¢t bi
dung nudc bén dudi.

Pam bao két cau (khong qui ning giy tai trong tap trung)
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2.1.7. So dé hé thong cap nwéc trong nha

2.1.7.1. So dé don gidn

Ap dung khi 4p Iuc nuéc cia dudng ong thanh phé thudng xuyén dam bao lén 16
ting cao nhat (tic 14 cap truc ti€p vao cdc thist bi ding nudic ciia cong trinh).

C6 thé thiet k& cap tir dudi lén (b) hogc tir tren xuéng (a).

+ Trudng hop (a) thudmg cho nha 3 dep 5 tang;

+ Trudng hop (b) thuong cho nhi 2 dé&n 3 tang.

CAP TU TREN XUSNG
( DAU MACH VONG }

€D tit dudi Ien
(@8 mach vong)

Hinh 2.12b: S0 d6 dop, gidn cdp nuée 1 dusi 1oy,
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2.1.8. Nguyen tic bé tri mang uéi cap nuee trong nhi

He théng cap nuée trong nha bao gém:
+ Mang luéi dudng 6ng cap nudéc;
+ Céc thiét bi vé sinh, thist bi ding nuéc;
+ Céc cong trinh khac trén mang néu c4: Bé chifa, tram bom, tram khi nén, cap nudc
néng, tram tang 4p, két méi, niit déng hs,... '
Trong d6: mang éng cap nuéc gém: - 6ng vao nha;
- 6ng phén phei;
- 6ng ding va 6ng nhanh,
*Khi b6 tri mang ¢ap nuéc phai tuan theo cic nguyén tic sau:
- 6ng phéi din t6i moi trang thiét bj ding nude.
- Téng chiéu daj ong 12 ngin nhat trén co $0 ¢6 1oi cho 4p Iuc dur tai cc diém.
- Quan 1y, van hanh, sia chita, thay the d& dang.
- Néu cong trinh c6 cdp nude néng cuc bo, thi tuy€n vao thiing nuéc néng phai di
theo 8ng rieéng dé diéu hoy dp luc nuée néng tai diém ding nudc.

- Ong dung can b6 tri gifta khu vuc ding nudc d€ han ché chidy dai tuyén nhénh.

ol

- Phai xem xét kh3 nang sua chita, diéu khién van,thay thé, Géngthdi [am dep néi that.

- Hop ky thuat 6 thé dé cira thdp hay cita cao sao cho khi sita chita, ki€m tra ¢6 thé
thdo lap dé dang.

- Hop k¥ thuat c6 thé goém: ong cép, 6ng thodt, ong théng hoi, ong thodt nude m4i
(khong di chung tuyén dién trong hop k§ thuat nuéc - 4m uét).

- 6ng nhénh ¢6 thé di trong tran, trong tudng, trong san.

- Lap tuyén xong bom rlta, thir 4p luc trude khj hoan thién va Iap thiet bi.

- Quy dinh vé cdc mau son Ong:

+ Ong cap nudc lanh: Mau xanh;
+ Ong cap nuée néng: Mau dé;
+ Ong cp city ho: Mau dé;
g THU VIEN
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+ 6ng thoat nudc: Mau den;

+ 6ng cap hoi nuée: Mau bac.
- (jng phéi dugc ghim chat, lién két chat v6i ket cdu cia nha: tudng, tran, cot, dam:
2.1.9. H¢ théng cap nude ciru hoa

2.1.9.1. Phan logi hé thing citu hod bing nuse
* He théng citu hoa thudng gém cédc bd phan sau:
- B phén bdo dong, bdo chdy.
- Bo phin diéu khién.
- Bo phan cung cap du trif chat chita chdy.
- Bo phan phan bé chat chita chdy, diu phun va lang phun.
- B phan mang ludi dudng ong.
- Bo phan cung cap dién.
* Phan loai bao gém:
- Theo phan loai chung cé:
+ Hé théng ¢d dinh;
+ Heé théng ban c6 dinh;
+ Hé théng chita chdy tu dong.
- Cu thé c6 céc loai sau:
+ He théng chita chdy thd cong (diéu khién bang tay);
+ Hé théng chita chiy bé mat (ding dé phun phu kin be mat);
+ Hé thdng chita chdy Sprinkle(ty dong véi ddu phun kin, luén & ché do thudng
truc, né v ra va nudc phun khi nhiét do 1én t6i mic nhét dinh: ~70°C ¢6 loai 150°C);
+ Hé thong chita chay Drencher (cdc dau phun h& dit ¢6 dinh, khi ¢6 chdy bao
dong vé trung tam, thi md van xa nuéc bang thi cong hoidc diéu khién tir xa).
2.1.9.2. Gidi thiéu'so d6 mét sé hé thong citu hod bing nudc dién hinh
a) Hé thong citu hod bdn c6 dinh két hop véi hé thong cdp nudc sinh hoat
Véi so d6 nay, khi c6 chdy, md vodi citu hod thi tram bom cép 2 (4p luc cao) clia nha
miy nudc lam viée, cap nudc ciiu hod cho cong trinh.Tuy nhién, ¢ Viét nam hién nay so
36 nay chua ap dung dugce (do 4p lyc nudc yéu).
Céc bo phan ciu hod duge dit trong 1 hop k§ thuat, treo tudng & sanh tang, hanh
lang...tai nhifing vi tri d& th&y, goi 12 hop ciu hoa. Trong hép ¢ van khod, khdp ndi, 6ng
mém va voi phun (lang phun).
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Hinh 2.16: So dé hé thong citu hod bdn cd dinh (citu hod vdch tuong)
két hop véi hé théng cdp nudc sinh hoat

b) Hé théng citu hod thil cong bdn cd dinh két hop khong hoan toan voi hé théng cdp
nucc sinh hoat
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Hinh 2.17: So d6 hé théng citu hod bdn ¢6 dinh
két hop khong hoan todn vdi hé théng cdp nudc sinh hoat
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* Vi so d6 nay:

M4y bom citu hoa dat riéng, chi lién quan v&i hé théng cdp nudc sinh hoat khi két
hop véi nude du trif trén két mai d€ ciu hod ban du (10 phiit).

Hoiic c6 thé b6 trf hé citu hoé voi khé, chd xe cifu hod dén lap vao tru cap nudc ngoai
nhi dé 14y nudc citu hoa,

¢} Hé théng chita chdy Drencher (c6 thé diéu khién bang tay hodc didu khién tu dong):

Hé thong nay déu vdi hd khong chifa nudc, thudng phai b tri ciing véi dau do bdo
khi, diu béo chdy.

KET VAN XA KHI TU BONG

PAU MACH VONG

|
- - - [y L - - - -

£ L

5 U1TY

TRU CAP NUGC CUU HOA NGOAI NHA

e

=== 2

1'-_.:__
™
'\\‘
™
™

~—— ONG CHINH

3 ]

- 1-BOM GUU HOA CHINHy

NG DAN NUGC CHINH _AAM CUU HOA DU PHONG
TU BE CHUA 3-BOM BU 1

4
6NG HOI VE BE CHUA

Hinh 2.18: So dé hoat déng cua hé théng chita chdy Drencher va Sprinkler

Voi phun Drencher ¢6 d = 8; 10; 12,7mm hd, dit ¢& dinh.

M&i voi phuc vu tlr 9m?® - 16m’. C6 thé phun tao mang ngan cich chdy.

Vi dugc dat cao cach san khong quéd 10m (theo tiéu chudn).

Khi c6 chdy, dau do béo chdy (bdo khéi) bdo vé trung tam va bdo dong tai trung tam
diéu khién, kich hoat mdy bom (diéu khién ty déng) hoat dong, hodc ngudi truc bao vé
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bam niit m& van khod nudc ciu hod cho phong (noi) xay ra chdy. Cing mét lic s€ ¢d
nhiéu voi cling x4 nudc (vi khong thé b6 tri van nude cho nhiéu voi). '

Nhu vay ding ddu vdi chita chdy Drencher s& t6n nudc citu hod hon, do ty dong hod
chua cao, thudng 4p dung nhiéu cho cdc cong trinh cong nghiép, noi ¢6 chifa chat gay
chiy va dé chdy nhu nha mdy gidy, xudng ch€ bién g6, kho vai, kho gidy....

d) Hé théng chita chdy Sprinkler (hé thong ty dong hoan toan):

Heé thong nay dau voi kin, méi voi duge bit bang mét béng dén dién tu, cam nhan va
nhay cim véi nhiét d6. He thong nay ding may bom tu dong, trong dudng ong luon dam
bao ddy nude (dii 4p luc). Khi nhiét do khu vyc tang lén dot ngot > 70° (tuy loai dau voi
nhay cam, c6 thé phai 1én 16i 150°C) béng deén tu né va nudc tir dau voi phun ra clu hod.

- Voi Sprinker ¢6 d = 8; 10; 12,7mm.

- Vi ¢6 thé phun bao trim trong pham vi bdn kinh 3m.

-'Uu diém cha loai nay 13 tu dong phun nuéc ciu hoa tai diém cam nhan nhiét cao
nhat noi xay ra hoa hoan mét cach chinh xdc, néi mot cich khac 1a chéy tai diém nao
phun nuéc citu hoa tai diém dé. Diéu nay da khac phuc dugc nhuge diém cla dau voi
phun Drencher, #iét kiém nudc hon véi do ty dgng hod cao. Pé dam bao do an toan cao,
c6 thé 1ip kém theo heé théng dau do béo chdy, chuong béo chay...

2.2. HE THONG THOAT NUGC TRONG NHA

2.2.1. Phan loai cac hé¢ théng thoat nuée cong trinh
Heé théng thoat nudc cong trinh, gom céc loai sau:

- Hé théng thodt nudc sinh hoat;

- Hé th&ng thoat nudc mai;

- Heé théng thodt nude san xuat;

- He thdng thodt nude hdn hop.

2.2.2. 6ng va phu tung ndi ong

2.2.2.1. Ong PVC

Hién dang st dung rit phé bién trong thodt nudc cong trinh va thong hoi. 6ng dan
4.5,6m,d =15 + 200mm, day 1,25 + 12mm.

N6i bang keo dan, gioang hay ren.

2.2.2.2. Ong Sanh

Ong dai timg doan: 0,5m, d = 50 + 200mm, c4u tao ddu bt, d4u tron.

N&i bing xam vifa. Hién rat it ding vi hay v& dap.
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2.2.2.3. OA,ng ximdng diic

Dudng kinh ong tir 100 + 200mm,

*Phu ting noi ong:

Ciing nhu éng cz’ip,: Sng thodt nuéc ciing ¢6 nhiing phy ting néi 6ng nhu:Ciit, t&, ong
cong chit S, &ng long (mang song), con, Y, chif thap.

2.2.3. Nguyén tic thiét ké thoat nude trong nha (hinh 2.19)

Khi thiét k& thodt nudc phai bo
tri 6ng thodt xi, tiéu riéng vio bé
phét; con cic ong thodt nudc san,
nuéc ria giat phai di theo tuyén
khdc dé khong bi xéng mii cla
bé phét nguge lén va khong bi
pha huy vi khudn yém khi trong
bé phat.

2.2.3.1. DGi vdi 6ng nhdnh

Nhiém wvu cua ong nhédnh la
din nudc thodt tir cdc thiét bi vé
sith hay phéu thu nudc san vé
ong duing. Pau tuyén nhanh
xudng phai c6 16 thong hoi.

Puong kinh 6ng nhdnh phu
thuéc vao dudng kinh thoit cla
thiét bi vé sinh, chiéu dai ong
nhdnh khong nén dai qua 5 - 7m.

6ng khong dugc di gdy khic.

PHEU THU

NSV ONG TN

ONG KIEM TRA ONG KIEM TRA

A

DAN VE BE LANG

Hinh 2.19: So ds thodt nudc thdi tir céc thiét bi vé sinh

Géc chuyén huéng >135° va phai ¢6 dng thong tic.

Ong c6 thé di dudi san, treo trén trin k¥ thuat, 10 thién hodc di ngdm trong san.

Do dc vé phia éng ding 3 - 5%.

Mbi 6ng nh4nh khong thu qua 5 xi va phdi ¢é 6ng kiém tra tay rira.

Ong nhanh khong duoc di qua trén phong &, bép hay cira.

2.2.3.2. Déi voi ong ditng

Nhiém vy cia 6ng dimg 1a thu nude thai tir cde 6ng nhanh dan vé 161 dua ra dng théo,

ra cong hoac bé xir 1.

Ong diing tham gia vao qud trinh thong hoi cho dudng thoat chinh xudng bé xir Iy (bé
phdt), can bang ap xuét khi quyén cho 6ng nhinh.
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DUGING GNG CAP NUGC
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Hinh 2.20: B6 tri cdc duong ong trong hop ky thudt

6ng dimg di xuyén doc qua cdc tang nha, nam trong hop k§ thuat.

Dudng kinh 6ng diing chon theo duong lugng tinh téan cdc thiét bi thodt vao ong.

Pai v6i 6ng thodt nudc rira va thodt nudc san > 50mm.

Pai vé6i 6ng thodt xi > 100mm.

Ong thudng di thing dimg, trén 6ng c6 6ng thong tac, t4y ria, kiém tra,... chiing dugc
dat cao hon dung cu thu nudc clia tang.

Trudng hop cic khu vé sinh ting trén va dudi léch nhau cho phép éng ding di xién
doan chuyén tiép (& doan xién khong duge ndi dng nhénh).

Chan 6ng ding phai c6 gdi dd.

Tai cic san phai c6 khung, bat d& dng.

Thudng 6ng diing nén b6 tri & khu vuc trung tam khu WC, noi ¢6 ban kinh 6ng nhanh
ngan nhat.

2.2.3.3 Péi véi dng thdo (doan 6ng thodt ra cong chung cha khu vuc):

Nhiém vu 13 dan nude t bé phot hay &ng ding 1a ngoai va thong hoi.

Trudc khi thoat ra céng ngoai, cdn qua hé ga, xir 1y noi bo.

Chiéu dai éng thdo chi nén < 10m.

C6 thé chim dudi dat hay trong trén, tudng, ham.

Ong théo rat dé bi tic do nim ngang v dai, lal 14 doan cudi cung nén thudng dong can.

podoci=3-5%.

Duomg kinh 6ng bing hoac 16n hon dng ditng chinh.

Poan xuyén qua tudng, méng phai c6 bién phép xir 1§ chdng Iin, lam v, gy, nit 6ng...
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2.2.3.4. Thong hoi cho hé théng thodt nudc

Nhiém vu chinh cha éng thong hoi 1a thai cdc khi doc (di lén mai, cdch méi 3m) va
diéu chinh 4p xuét trong tuyén thodt bing 4p xuat khi quyén (d€ van thuy lyc trong cic
xi phéng dugc én dinh, trdnh 6 nhiém ra ngoai). |

Tuyén thong hoi doc 1ap chi dé cap trong trudng hop tuyén thoat khong dép iing dugc
nhu ciu thong hoi.
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Hinh 2.21: So dé thodt. niéc s dung hé théng théng hoi khé
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Cu thé céc trudng hop sau phai dat 6ng thong hoi doc lap:
+ Ong ding thoat nudc c6 d = 50 ma luu lugng thodt q > 2//s;
+ Ong diing thoat nuéc 6 d = 100 ma luu lugng thodt q > 91/s;
+ Ong ding thoat nudc c6 d = 150 ma Luu lugng thodt q > 20//s.
6ng thong hoi khong dugc néi véi ong thong gié cha nha.
Dinh x4 hoi phai cdch xa noi ¢6 ngudi qua lai va sinh héat, thudng cao hon méi = 3m.
2.2.3.5. Cdc bé phdn kiém tra, thong tdc
- Ong kiém tra (6ng tham, clra tham):
+ Pat trén 6ng dimg: dé kiém tra Sng thodt chinh (8ng ding) khi c6 su cd. Thudng
cao cach mat san 1 70 - 80 cmy;
+ Khoang cich clra tham tuy thudc vao dudng kinh dng ding vﬁ. loai nudce that.
- Ong 1dy rita:
+ Nhigm vu 12 dé thong tic cho tuyén nhdnh thoat xi;
+ B tri & ddu 6ng nhanh ¢6 tir 3 x{ tr& 1én. Pau 6ng tdy rita c6 it day 16 thong tac
dit phang mit san.
- Ong théng tdc:
+ Nhiém vu ciing dé thong tic cho 6ng dimg hoac tuyén nhanh;
+ Thudng 12 t& hodic cit xién (chit Y) dat & dau tuyén Sng hodc & chd ddi huéng cla
tuyén nhéanh;
+ Péu té hoic cit ¢ niit bit bing ren hodc xam vifa.
- Ga thodt nioc:
Doc theo tuyén thodt nudc nim ngang (ng thdo), hodc tai nhimg noi chuyén huéng
cta Ong thoat.
Nhiém vu la dé tham nom, tdy rira, nao vét bum va thong tic khi can thiét.
Khoang cach ga quy dinh:
+ Ong d < 600 — L, = 50m;.
+ Ong d =600 - 1400 — L, =75m.
Phan loai hé ga co:
+ Ga néi (nhu ndi trén);
+ Ga kiém tra: dat trong chi giéi xay dung, trudc khi ra cdng ngoai pho;

+ Ga ha bac: Ga c6 do chénh léch tuyén dén va tuyén di >1,5m.
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Bang 1-5: Khoang cach l6n nhit giita 6ng kiém tra va ong tay rira

X . Khoang céch 16n nhat phy thude vao tinh chat nude thai
Pudng kinh - A
o San xvdt Sinh hoat, Sin xvdt c6 nhiéu | Loai thiét bi
6ng (mm) . o A
khong ban san xuat ban chit lo ling
50 15 12 10 ong kiém tra
50 10 8 6 ong tay rira
100-150 20 15 12 6ng kiém tra
100-150 15 10 8 &ng tay rira
200 25 20 15 6ng kiém tra
2.2.3.6. Bé tu hoai (bé phot):
MAT BANG ONG D=200
: (CG THUNG LS XUNG QUANH)
BNG THOAT HO =
335 D>150 220 220 335
ONG DAN PHAN ﬁ ﬁ ﬁ
D=100~120 GNG THOAT HOI
2
h N gr = BN |
.\b\ : X\d 3 Z MANG LOC
VA X.M MAC 75 ™~ \\§‘ i z
DAY 26 1 \y - C % —— 4 1
. AN AN g 7
2 z . NG THOAT NS vl
RON BE 400X400'PHIA NAP THAM 500X500 bso0 §24 2&]{,‘8’“ NUGC
TREN (BANB.T.C.T} (G BANBTCT)

cO NAP 500X500
;i ONG THOAT HOI D>150 BNG THOAT HUI D>150
BANBTCT CAG VUGT QUA MA TAG VUGT QUA NA
l MANG LOC
" Fay
" CAQ HON MAT NUGC
6£\|G DAN PHAN e
D=100~125 - 1 ’ I
~ = —
% B e
%{ / f LY
i 7 NOC THAM BANG
? T 7 % o BICT
Z % Z ¢ Z
’ 7 . |
% % - AR I v
%I {1 /I el i V rara i

CAT 1-1

| vOAXMMAC 75
LOP GACH DAY 60
LGP BT GACHVO _
(HOAC DA DAM VUA
X.M MAG 500}

BAN BTCTCO L8 DAY /1]

40-50

Hinh 2.22: BE tu hoai loai c6 ngén loc
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115

<P
4
NAPBTCT _Ié_
220
|'| 1 | 1i3 NAPB.Y.CT 1
. ¥ FEY
“_"'TT/ / 3 YT
[
—— ]
TIIRII I - /]
2
al ) //’
=150 CAT33 7
T4 o ‘{ - /"_ TP ._/\\TRLIGACHDOGNG
TRU GACH DY SNG ’ 0.7 GACH V0 HOAC DA DAMVIA * i 1T GACH VO HOAC DA DAM
X.M MAC S0 DAY 7200 VUA XN MAG 50 DAY >200

Hinh 2.23: BE tu hoai kiéu ldng

Nhiém vu dé xit 1y chat thai hitu co ran va 1am sach nuéc thz’tiikhc“)ng cOn can ba trude
khi thai ra tuyén céng chung ciia thanh phé (viéc tiéu huy cic chét ran hitu co nhd vao
mot loai vi khudn yém khi trong bé phét). ’ |

Nutéc thai sau khi vio bé phét (ngap nuéc) tinh v6i thoi gian lwu nuée 2 ngay 6 trang
thi 1émg 1o réi bit ddu tham gia lén men, phan huy v lang dan xudng ddy bé (véi thot
gian t6i thiéu 13 6 thing m&i phan huy hoan toan). :

Phan loai: C6 2 loai: + Bé phét ¢6 ngan loc;

+ BE phét kiéu ling.

- Tinh todn thé tich bé:

Thudng ngan chita c6 thé tich gap 2-3 ldn ngan loc. Thong thudng 5 nam hit can mot
Jan (tuy nhién ngay nay da c6 chat vi sinh Micréph6t cho vao dé phan huy nhanh, nhu
vay thoi gian phai hiit cin s& dugc kéo dai hon).

Vi s6 ngudi sit dung tiéu chudn tinh < 6 ngudi: 0,250m”/ngudi.

Vi s6 ngudi sir dung tiéu chudn > 6 ngudi thi ngudi thit 7-50 14y 0,16m’/ngudi.

Do bé kiéu ling don gian, d& thi cong nén st dung khé phé bién trén thyc €.

46



2.2.3.7. Ranh he

Rinh he dé din nuéc ti cdc 6ng ditng thodt nudc mua vao 6ng théo ra cong chung.
Tai cic vi tri ¢6 Ong thodt nuéc mua xuéng.

Do déc doc thodt nude i = 2% ra cong.

2.2.4. Hé thong thoat nude mai

2.2.4.1. Tinh todn thodt nudc mdi
+ Bude 1: Xac dinh dién tich thodt nudc madi cin thodt nude:
F=F .4+ 0.3 Fioner (m®)
F_,- dién tich mat bang mdi;
F - dién tich mat tudng ding 4p sdt méi (n€u co).
+ Budc 2: Xéc dinh luu lugng nuéc mua trén di¢n tich mai dé:
Q = K (F.q4/10.000), (//s)
Trong do:
Q- lugng nudc mua, (I/s);
F- dién tich mdi thu nuéc (m?) tinh theo;
gs- cudng dé mua sau 5 phit (//s ha) (tra bang TCVN ) tuy thuge vao vi tri dia Iy
cla cong trinh.
+ Budc 3: X4c dinh s6 lugng dng ding:
n2Q/qg
Trong dé:
n- s6 6ng ding thodt nudec mua;
Q- lwu lugng nudc mua tinh todn;
q g0~ It Tutong cho phép t6i da ddi v6i moi dudng kinh dng (tra bang 1-6).

Bang 1- 6:
DBubtng kinh phéu thu hodc 6ng ng (mm) 80 100 150 200
Luu lugng tinth toan cho 1 phéu thu nuéc mua (//s) 5 12 35 -
Liru lugng tinh todn cho 1 éng thu nuée mua (Ifs) 10 20 50 80

+ Theo kinh nghiém tinh nhanh so bo:

Cif 100m® — c4n mot 6ng thodt nudc mua 100,
2.2.4.2. Cdac bo phdn thodt nudc mdi

a)Madi:

Mii ¢6 thé 12 mdi bang hoac mai déc.
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D61 véi méi bang phai c6 do
déc i = 3 -5% vé phia sénd
(mang thu). %

M4i c6 thé déc vé 1,2, 3, 4 g
phia tuy theo thi€t k& kién
triic va phan bé khu vuc thoét
nudc mua. 1=5%

Mii c6 thé Iim mot dot hay =2 (a2
nhiéu dot (v6i mai nhiéu dot 5 NG Mol B2 150 -
cin t8 chic thoit nuéc riéng s e it i vy

2150

NN

cho timg dot hoac mai trén SAT (3025) CHON VIO TUBNG
thodt xudéng méi dudi. ol
s AL 150 100 5050 thoo fsed
b) Séné: B
Sénd 1a bo phan mdang thu | y
va din nuéc mua vao phéu thu ®

161 vao éng thoat ditng. _
Do déc ciia séndi = 1% Hinh 2.24: Lién két phéu thu vdi két cdu mdi

Chiéu cao clia sénd phan chifa nudc mua cao t6i thiéa 13 100mm, phan kho & trén la
100-200mm.

* Cach tinh todn:

Cho phép tinh 1m? méi tng véi 2 cm? dién tich séno v6i fruong hop sénd ngodi nha.

Doc trén thanh sénd phai cé 6ng tran su ¢6 d = 25 - 32mm, cich déu 12 - 15m (ong
dit & d6 cao thap hon ¢hé thip nhat coa mai).

c) Phéu thu:

La bo phan thu nudc tir sénd vao ong ding.

Thudng dudng kinh phéu thu phai 16n hon dudng kinh 6ng dimg (dién tich tiét dién
bang 2 lan dién tich tiét dién Ong ding).

Tai phéu thu phai cd ro chén ric (Iudi chén ric).

Cé thé cho phép néi céc phéu thu & céc cao d¢ khdc nhau vao mot ong dimng.
d) Ong ding:
Ong ding c6 nhiém vu dan nuéc mua tir sénd xudng ranh he hoac vao ho ga.

C6 trudng hgp dng ding cé doan chuyén huéng di ngang vi 1y do nio dé. Do déc cia
doan di ngang nhu sau:

+ Ong d = 50 —> 46 doc t6i thiéu i, = 2,5%
+ Ong d = 75 — do déc 161 thidu i . = 2,0%
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+ Ong d = 100 — do déc 161 thidu i, = 1,2%

+ Ong d = 150 — do doc t6i thiéu i = 1,0%

Vit liéu [am ong phai chiu dugc dp luc tinh khi dng tic. Hién nay phd bién nhat la

6ng nhua PVC,

6ng c6 thé di 16 thién hay di ngdm trong tudng, trong nha, trong hop k¥ thuét, trong

hop cot gia...

Chan ong ding phi ¢6 g6i d5, ho ga thing dudi chan 6ng phdi ¢6 tAm tiéu ning
(gidm t6c, tiéu ning trénh x4i 16, phd v& hé ga hoac ranh he).

2.2.5. Céc ky hiéu khi v& so d6 thoat nuée cong trinh

CON THU
8O BA ( RACCO)
CUT GOC 80

cUT CHECH 135

CHUTE

GHU THAP

A

—O— 98NG HONUGC

—.—T-l VOl RUA
— I VAN KHOA

—N— VAN MOT CHIEU
—i¥—— VAN BIENTU

—k VAN PHAC

—®—— MAYBOM

p VoI CUU HOA UGT
{ CH VACH TUONG )

/C} VO COU HOA KHE
{ CH VACH TUONG )

(]) VAN GIAM AP

BNG NS! THANG (MANGSONG)

i
‘?
?
?
ﬁ

[

THOAT Xi

THOAT TIEU

THOAT BON TAM

THOAT CHAU RUA MAT

THOAT CHAU RUA

PHEU THU SAN

NG KIEM TRA TAY RUA
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Chuong 3
HE THONG PIEN TRONG NHA - THU LOI CHONG SET

3.1. KHAI NIEM CHUNG

3.1.1. Pién

Dién 12 nhu cdu thiét yéu thi hai sau nhu cdu ding nuéc clia con ngudi.

Ngoai chifc nang phuc vu sinh hoat, dién cdon phuc vu san xuat ché tao ra san pham.

Tit khi phdt minh ra dién, ngudi ta da dua vao sit dung trong cic cong trinh xay dung
dan dung va cong nghiép ngay.

Ngay nay viéc khai théc san xudt va hé thong dién trong cong trinh d dugc phat trién
va nang cip dén miic hoan hao va rat tién nghi. '

B&i vay hé thong trang thiét bi dién trong nha ciing nhu hé théng cap thoat nudc la hé
thong trang thiét bi k¥ thuat khong thé thi€u trong bat k¥ moét cong trinh xay dung nao.

3.1.2. Thu 16i chong sét

Trong thuc t&€ c6 nhiéu diém cao hodc cdc g6c nhon clia cong trinh bi sét danh pha
huy gay thiét hai 16n vé vat chat va c6 khi ca tinh mang con ngudi trong cong trinh.

Phat minh ra hé théng thu 161 chéng sét ciing 1a phdt minh cyc ky quan trong dé bao
vé an toin cho cdc cong trinh xay dung khong bi sét ddnh. Dac biét vdi nén cong nghiép
xay dung phdt trién nhu ngdy nay, chiéu cao cong trinh xay dyag 16n cung véi cac trang
thiét bi angten va cic thiét bi khdc dat trén mdi nha do d6 hé thong thu 161 chong sét la
mot bo phan khong thé thiu dugc trong cong trinh xay dyng.

3.2. HE THONG PIEN TRONG NHA

3.2.1. Phu tai dién

3.2.1.1. Dinh nghia

Phu tai dién 1a céc thiét bi tiéu thu dién nang, ching bién déi nang lugng dién sang
céc dang khdc dé xir dung vio cdc muc dich cu thé clia con nguoi.

Vi du nhu bién thanh:co nang (ddng co dién, quat dién..); nhiét ning (bép dién, 10
nuéng, 1o sudi)..;quang nang (béng dén dién...).
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3.2.1.2. Phu tdi dién cua mét cong trinh
a) Cdc logi dén chiéu sdng:
- Dén chiéu sang chung déu;
- bén chiéu sang cuc bo;
- be&n chiéu sang su co;
- DBén chi€u sdng bao ve.
b) Cdc phu tdi dong luc:
- Piéu hoa trung tam, cuc bo;
- Hé théng thang may;
- Hé théng bom nudce;
- Céc mdy méc san xuat trong phan xudng, xi nghié¢p cong nghiép.
¢) Céic phu tai khac:
- Binh dun nuéc néng trung tdm hodc cuc bo;
- Céc thiét bi vin phong nhu: mang vi tinh, mdy photocopy, céc thi€t bi di¢n gia
dung khdc nhu dai, tivi, quat...;

- Céc loai may co khi nho trong gia dinh.
3.2.2. Tiéu chuin sir dung dién sinh hoat va chiéu sang

3.2.2.1. Tiéu chudn sit dung dién sinh hoat va chiéu sdng tdng qudt cho mot cdn
phong trong ngéi nha (tra bdng dé tinh todn):

Péc S48 luong can phong trong ngdi nha (Bon vi tinh 18 kW/1 can phong )
diém Cac phén tir ,

can va két cdu Iudi dien L8 S R A H e AN AN N A
phang 31619 (121518 (24| 40 | 60 | 100 | 200 | 400 | 600

Day cach dién dung trong
L L 2511613112t 4,1[10(09| 07 {0561105370,4810,42)0,40
Dung | diéu kién thay thé phuc tap

bép.ga | May bisn ap dung day trén
i . . 25115(1,1(09|08[07 (06} 05 |0,48|046|0,44|0,42)|0,40
khéng thay thé dan gian

: Day cach dién dung trong
Ding diéu kien thay thé kho, |[40125(22 |21 |20 (18 117|141 12 ] 1,1 {088]0,82]0,79
bép phc tap

dign | May bisn ap dung day trén
khong thay thé d& dang

40123117 (1514113 |12(1,1]105|096|088|0,82|0,79
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3.2.2.2. Tiéu chudn chiéu sdng va st dung dién sinh hoat tinh trén m’ san

S8 TT Tén phu tai dién Don vj tinh W/m? sin
1 Chiéu sang cho nha & + b&p 12
2 Chiéu sdng cho cic phong cong cong 8
3 Phu tai sinh hoat khdc cho cic phong & + bép 30 - 40

3.2.2.3. Phuong phdp tinh tiét dién ddy so b cho tieng khu vuc ding dién
+ Budc 1: Tinh téng cdng xuat cac phu tai dién dung trong dudng day
P=P +P,+P,+..+P,
+ Budc 2: Tinh cudng do dong dién can thigt di qua day
P =Ul—>I(A)=PW)/U(V)
Trong d6: P- tdng cong xuat (W, kW);
U- hiéu thé ngudn dién (110 - 220V);
I- cuong d¢ dong dién (A, kA).
+ Budc 3: Tinh tiét dién day
F=1(A)/ 5(A)
Trong dé: F- tiét dién day (mm?);
I- cudng do dong dién(Ampe);
5- thong thudng 1mm? tiét dién day chiu cho cudng do 5 Ampe
3.2.3. Thiét ké hé thong dién trong nha

Mang Iuéi dién trong nha dugc cung cdp tt mang dién ha thé (tir mang dién cao the
qua bién 4p ha thé ctia khu virc). Bao gém: dudng day cung cép dién ngoai nha vao ta
dién téng va dudng day phan phdi dién trong nha. i

Ngudn cao thé @
li T

1. Tram bién 4p; 2. Th dién tong; 4b. Té phan ph6i nhank;
4a.Ti phan phéi chinh; 5. Day c#p dién ngoai nha.

Hinh 3.1: S0 dé cdp dién ngoai nha
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3.2.3.1. Nguyén tdc bé tri mang dién céng trink va cdc thiét bi diung dién

Trude khi b6 tri tuyén day dién trén mat bang cong trinh cdn phai xdc dinh vi tri t
dién tong réi phan phéi cho méi nhénh (hinh 3.4a) (c6 thé 14 theo s& tAng hay theo timg
bo phan chiic ning cla cong trinh,...). Sau d6 xdc dinh vi tri cu thé cia cic bang dién
phan phai, 4ptomat (ciu chi) va céc tuyén dén cho phu tai (hinh 3.4b).

a) Nguyén tdc b tri duong day:

1. Cic cong trinh xay dung trung binh va lén phai dugc cdp dién 3 pha (4 day) do
luong phu tai dién 16n (1 pha khéng ddp iing ndi gay mat can bang cho mang chung khu
vuc). Céc phu tai dién trong cong trinh ciing phai dugc phan b3 déu cho 3 pha tranh bo
tri léch pha dé gay ra su c6 trong dong dién.

’J*’ T0 DIEN PHAN PHEI
TANG ...

II1III
HEEEE

b
L.

CAPTOICAC
[E/ THIET B| DUNG DIEN
TO DIEN PHAN PHO

TANG 2

T0 DIEN TONG

TU BIEN PHAN PHOI
TANG 1

I l

DAY DIEN NGUSN T0 BIEN PHAN PHEI
T > TANG HAM 1

i

T0 BIEN PHAN PHOI
TANG HAM 1

£

Hinh 3.2: So dé bo'tri ti dién tong va ni dién phdn phéi cho dién sinh hoat
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Hép cbng to

Tl dign thng r.\ == Bang dién can hé 1

-——o\ — Bang dién c&n ho 2

NG _.\ — Béng dién can hd 3

* EDN == Bang diéncinh 4

—.\ — Bang dién canho 5

PN F—— Bngdiéncan hd 6

L
___.\ - Pén hanh lang
L

Hinh 3.4a: So dé phdn phéi dién 1 ti dién tang dén ti dién cdn ho

- Cép dién dén quat
L Binh dun nudc néng
_— Diéu hoa

- Bép, 10 sdy

e & cam

L
Hinh 3.4b: So dé phan phét dién tit bdng dién ra cdc phu tdi

2. Trong céc cong trinh nho thi cdp dién 1 pha: Déi véi duong day trong nha khi thi€t
ké can cha y:

- Day c6 thé di ndi mat ngoai tudng, tran, trén cdc s cich dién, hoac ong ghen vuong
¢6 mip (c6 thé ngoai mit tudng hodc bing mat tudng).

- C6 thé dat ngam trong tudng, trdn, san (hinh 3.5) bén trong 6ng cich dién va bio vé
barlg 6ng nhua cing hay mém. Néu véi s6 luong nhiéu day cling b6 trf, ngudi ta phai dat
trong cac hop ghen 1dn (c6 gid d8) chon ngam tudng.

- T4t ¢4 céc linh kién va gidi phdp phuc vu cho mang dién trong nha truGe khi dat déu
phai dugc su théng nhat cua chi tri thi€t k€ kién tric.

3. Pudng day phan phéi di tir bang phan phdi ra phai ddm bao cdc chi tiéu saw:

- Chiéu dai cung cdp < 80m (1 pha).

- Cong xuat phu tai trén mot dudng day < 20A (cudng dd dong dién).

- S8 luong thiét bi trén mot dudng day khong duge qué nhiéu, phai < 20 thiét bi (gém
dén va & cim).

- Pudng day phan phéi thudng di cdch trin va cdch san 0,3 - 0,5m. Tai céc vi tri ¢6
den tudng xudng 10 - 15¢m (dé trdnh bi khoan vao day).

55



am BA tron b$

Tr
BFBI1
&

A

Tram BA tron bé
BFBI

Hinh 3.5: Hé thong mdng ddn ddy dién ddt chim trong san nhd :
i

4. Déi véi cac phong khan gia > 250 ngusi cling phai dung dién 3 pha (4 dayj va
phan phéi ra nhiéu bang dién diéu khién riéng biét cho timg khu vuc, chic nang va phan
b& phu tai cho déu trén 3 pha. :

b} D6t véi cdc thiét bi dién:

1.Th dién va bang dién:

- La vi tri n&i dudng day cung cdp (dén) va dudng day phan phéi (di) (noi b trf céc
thiét bi bao vé va diéu khién cho khu vuc phu trach).

- Djt bang phan phéi dién tai trung tam clia phu tai dé gidm dugc chiéu dai cha luéi
dién phan phoi.

- Dat & vi tri dé lui t6i va thuan tién cho viéc bao quan, van hanh, stra chira.

2. Cong tac dién:

- Cong tic dén clia titng phong nén dat canh clra md d€ thudn tién sir dung khi vao phong.
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a) Cong téc va & cdm 14p trén mit tudng; b) Cong tic mot pha; ¢) Cong tic mot pha ¢6 dén béo

Hinh 3.6: Mot s6 logi cong tdc va 6 cdm

- Néu phong 4m uét phai dat cong tic & ngoai hodc tai phong it 4m udt hon (tuyét d6i
khong dat cong tic dén trong phong tim, phong vé sinh).

- Trong cac phong dii, ¢é 2 clfa ra vio & hai ddu hodc & cau thang lén xudng cdc tang
thi nén dit 2 cong téc dao chicu 6 2 du dé tién skt dung.

- Déi véi céc phong rong hay hanh lang ¢6 nhi€u dén cling chiéu sdng thi c6 thé dung
chung mot cong tic.

3. O cam: (str dung loai an toan c6 1ay che khong sd tay vao cuc dién dugc).

- O cim thudng dat cach san 0,3 - 0,5m.

- Vi tri § cAm phai theo sir sip dat noi that va céc thié€t bi cu thé trong phong (vi du: vi
trf th tudng dat tivi, dai; vi trf xalong cdn chd cdm dén, quat; vi tri givdng ngd, dén ngi,
dai,... vi tri ban lam viéc: dén ban, mdy vi tinh,...).

- Vi tri 8 cim dién thoai va é cam angten ciing phai theo sy sap dat ndi that noi can
b6 tri dién thoai va tivi,...

4. Quat trin:

- Bin kinh phuc vu tix 1,5 - 2,5m.

- C6 thé b6 trf tir 1 hay nhiéu quat trn trong mot phong tuy theo kich thuée, dién tich
phong, xong phai phan bé ban kinh phuc vu cho hop 1y sl dung.
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5. C4c thiét bi diéu khién: cho 1 cum hay mot phy tai (cdu dao, dptémat, khoi dong
tir, cau chi,..). '
_ Vi trf: thudng & ddu dudng day (ddu nguén), d6i véi day 1 pha thi phai ndm trén day
néng (pha néng).
% Cdu dao: 1am nhiém vu déng va ngat mach dién, trong qua trinh déng, cét c6 thé
XAy ra tia lra dién, do d6 trong ciu dao thudng c6 bo phan dap tat hd quang dién.
* Aptomat: vira [Jam nhiém vu déng va ngit mach dién vira ]am nhiém vu bao vé khi
¢6 hién tugng chap mach. '
* Khéi dong tie: nhiém vu bdo vé khi ¢ hién tugng qud (i xay ra (nhay role ngit dief:h).
* Aptomat chong ro ri va chdp mdt dién: phat hién do di va chap mat dien dé ?.ﬁa
chita dudmg day, vita c6 nhiém vu dong, cat, bao v¢ khi chap mach lai vira ty dong ngét
mach khi trong mach c6 hién tugng do di dién (chap mat...). Néu dat cuc bo thi co thé
tim va khéc phuc b phan bi do. ' '
* Cdu chi (cdu chdy): Khi ¢6 su ¢ chap mach, day chi dit chiy va ngat mach an toan.
* Pén: BG tri dén 12 phdn thiét k&€ chi€u sing nhan tao trong cong trinh gom nhing
van dé sau:
- Phan loai cdc loai d&n chi€u sdng:
« Phan theo chifc ning:
+ Chiéu sdng lam viéc va &.
+ Chiéu sang sy co.
+ Chi€u sang d¢€ phan tdn ngudi.
+ Chiéu sdng bao vé.
« Phan loai theo tinh chat phan bé 4nh sing:
+ Anh séng truc tiép:
0 - 10% luong quang thong huéng 1én.
90 - 100% luong quang thong huéng xudng.
+ Anh sdng tin xa:
40 - 60% luong quang thong hudéng lén.
60 - 40% luong quang thong hudng xudng.
+ Anh sdng phan xa (4nh sing gidn tiép):
90 - 100% lugng quang théng huéng 1én.
10- 0% luong quang thong huéng xudng.
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» Phan loai theo cdu tao dén:

+ Deén hé (béng tran): Bong dén khong duge bao vé, ngan céch v6i moi trudng
xung quanh.

+ Dén cé bao vé: Béng dén duoc ngan cdch v6i méi trudng xung quanh bang bau
thuy tinh trong hoac md.

+ DPén chéng 4m: Béng dén, dui dén, bo phan phan chi€u lam bang vat liéu chdng
duoc tic dung cha am udt.

+ Pén chéng bui: Bio dam khong roi bui vao trong dén (ding cho bénh vién, phong
thi nghiém).

j-1- Dén chéng nd: loai dén diing riéng cho céc céng trinh gy ra nhiét d6 cao, hoac dé
gay chdy nd. (Néu den bi né khong gay dnh hudng véi méi trudng bén ngoai).

- Phan loai theo giai phap chi€u sing:

+ Chiéu sdng chung: dung dén dé chiéu sang cho mot khu vuc khoéng gian (budng
phong, hanh lang, 16i di, sanh, c4u thang...).

+ Chi€u sing cuc bo: dilng dén dé chi€u sang cho mot pham vi nhét dinh cidn 4nh
sang (vi du nhu tai bé mat ban 1am viéc, chi€u séng tranh 4nh, th trung bay vat phim,
tuc_)'éng, sa ban, san khiu....).

« Phan loai theo cdch lap dat:

+ Dén treo trin;
+ Den 4p tran;
+ Deén treo tuong, cit.

* Phuong phdp bo'tri chiéu sdng nhdn tao trong nha:

Khi nghién citu bé tri dén chi€u sang trong nha ngoai viéc cin db dnh sdng phuc vu
con phai chi y dén viéc lam tang hiéu qua ndi that ki€n tric cho ¢an phong.

"I”hc“mg thudmg déi véi hé théng dén chiéu sdng chung phuc vu cho phong 1am viéc hay
ph()}lg & ¢ do cao 2 - 3m so v6i mat phing cong tdc (1a mat phing cach mat san cong
trinh 0,7 - 0,8m). S3 luong dén tinh theo tiéu chudn chiéu sing W/m? san (tra bang).

Ngodi ra ¢é thé bé tri thém dén, tudng, cot, dén phan xa... dén trang tri noi that va
déng gép thém vao dnh séng chung hodc sl dung dnh sing diu vao nhimg lic nghi ngoi,
anh sdng giao thong, di lai, d€ tiét kiém ning lugng dién. Bai vay trong mot khong gian
kién tric ¢6 thé bé tri nhiéu loai dén khic nhau.

Vi trf clta dén chicu séng trong mot can phong cin xéc dinh theo két cdu ciia khong
gian d6 (nhu dam, tran, tudng, cot, mang nho ra, thut vao...). Chon khodng cich cdc dén
cdn.dam bio nhip diéu 4nh sang hoa hop véi nhip diéu kién tric.
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DGi v6i cdc phong c6 nhiéu dén trdn, cdn phai lam trdn treo (trdn noéi thét) tao
thanh trin k§ thuat dé hé théng dudng day cap dién di phia trén (dé dang cho:thi
cong va sira chita). '

Nhitng cong trinh 16n, cao ting, ¢6 nhiéu khéng gian can chi€u sang va sinh hbat
nhat thiét phai c6 hop k¥ thuat ding cho hé thong dién di tir ti dién téng lén phan ph01
cho cdc ting qua céc tran k¥ thuat hodc san k¥ thuat.

Ngoai ra khi thiét k& chiéd séng nhan tao, cin tao ra nhiing hiéu qua vé y tudng trong
khéng gian kién tric nhu chi€u séng vui, chi€u sdng trang trong, & nghi ngoi...

+ D6t véi chi€u sdng vui:

Can tao khong khi phan chan, khi sic tuoi vui, nhon nhip, can dat cdc yéu cu éau:
Do roi trong khong gian cdn chiéu sing phai c6 tri s6 khé cao.

Anh sdng c6 mau sic ryc r&, phong phit va luon chuyén dong linh hoat.

+ i véi chiéu sdng trang trong:

Sit dung chii yéu cho cic cong trinh hoi hop, dén ti€p, dam thoai hay & céc vién bao
tang, cdc vién nghién ciru. -

Nguyén 1y 12 ding ngudn sang chung dé tao ra chi s6 do roi phan b déu trén toan bo
bé mat dugc chi€u sang. Nhilg vi tri quan trong nhu chd ngdi clia chil tich doan, chd
ding cia dién gid, chd dat cac vat trung bay quan trong cén dugc tang cudng chiéu sang
béang hé thong cuc bo.

+ Déi véi chiéu sdng nghi ngoi:

Chiéu séng nghi ngoi thudng dugc dling trong cac phong ngi gla dinh, khach san, nha
an dudng, bénh vién...

Nguén sdng sir dung & day 12 ngudn sang phan xa dé mat phing ngang ciing nhu mat
phéng thing dimg c6 tri s6 do roi thap, mau sic dnh sdng diu nhung 4m 4p.

+ De6i véi chiéu sang hoat dong:

Chiéu séng hoat dong thudng dimg trong cau lac bo, cung thé thao, nha thi d4u, san
khau biéu dién..

Str dung loai nguén séng sao cho tao do roi ¢6 tri s6 cao va ¢6 thé diéu khién di dong.

Mau sic phu thudc vao yéu ciu clia ngudi s dung va ky thuat cla timg loai choi hay
trinh dién vi k¥ thuat quay phim, truyén hinh. '

+ D61 véi chi€u sdng thudc hé néng:

Chiéu séng thudc hé néng 12 ding ngudn séng phit ra anh sang ¢é mau néng nhu:
mau dd, cam, vang, hong... f

+ Ddi véi chiéu sang thudc hé lanh:

Chi€u sang thuoc h¢ lanh la dung ngudn sing phét ra c6 mau lanh nhu: maua xanh lo,
xanh tim/ xanh 14 cay...
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3.3. HE THONG THU LOI CHONG SET
3.3.1. Kh4i niém

3.3.1.1. Su hinh thanh sét

Sét 13 hién tugng phéng dién hé quang giita hai déi tugng dién tich ¢6 céc ion ngugc
dau: (am hosc duong) dé trung hoi 1an nhau gifra cic ddm may déng, hodc gilta ddm may
dong véi dat.

Khi phéng dién tao ra sét 1a mot viing dién trudng 6 cuong do rat manh kem theo co
tiéng né va dnh sdng hé quang goi 1a chép.

3.3.1.2 Phén loai

a) Sét cua cdc con dong:

Sét xuat hién nhiéu nhét khi ¢6 cac con dong va hinh thanh tir cdc ddm may mua chifa
rat nhi€u hoi nudc, cé dudng ranh gidi véi ving khong khi xung quanh tuong doi 15 rét,
déng thoi véi viec di chuyén nhanh cia déng lam xdo tron cac vi tri clia ddm méy dong
c6 dién tich khdc ddu dén gan nhau, mit khic ting nhanh viéc tich tu cic ion gay ra sét.

Khi ¢6 bao khong hinh thanh sét vi ban chit cia bio la dong khong khi va hoi nuée
xody quanh mot tam goi 1a mat béo (hay tam bdo) vdi téc 4o 16n, dong thoi taim bio dich
chuyén cham c¢6 huéng, nén cic ion sinh ra bj trung hoa ngay trong xody bao, khong thé
gay ra sét duoc.

b ) Sét khong kém theo cdc con dong:

}i)é 1a sét duge hinh thanh tir cic dim may hoi nudc cé cac ion do ma sat véi khi
quyén, do bi phan chia bdi céc tia vii tru, hodc bi thdm nhap ion tir tAng dién ly trén cao.
Thuong la nhiing con sét nhé va it thdy trong lic trdi quang may tanh.

c) Sét hon:

Dé la su tich tu mot lugng ion cling ddu trong moét luong bui, hoi nudc xody tron
tao thanh mot khéi cdu di chuyén trong khong gian, déi khi c6 mdu do- da cam, di
chuyén chdm nhung quay kh4 nhanh, phét ra nhiing ti€éng dong nhé, nhimg tia lira dién
va k!héng khi ¢6 mui chdy cta ting 6z6n. Dai khi cdn bay thing vao trong nha. Khi
gap:vat cdn gy ra nd thanh mét con sét nhd, ¢6 thé lam hong mot phan cong trinh,
1am!dé mot ong khéi.

:{.3.1.3 Ddc diém ciia dong dién sét

Dong dién sét cudng do rat cao. Dong sét nhd thuéng 12 5- 6 kA, sét ¢& trung binh
khodng 30 kA, dac biét c6 thé 16n t61 100kA- 135kA (khoang 2% céc con sét).

Thasi gian x4y ra sét rét ngan, vai % giay. Mic do tang, giam cudng do dong di/dt cuc
nhanh ¢6 thé t6i 10kA/us (micro gidy = 1: 1000 giay). :
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3.3.1.4 Cdc giai doan hinh thanh sét

+ Giai doan 1: Xud? hién trudng hiéu ing fink dién va xudt hién cdc diém nhdy cdm

Mait dat viing c¢6 dam may dong '
di qua xuat hién mét hiéu ng tinh
dién nguoc ddu voi dién tich ddm
may. Cé xu hudng dén dén céc vi
tri gdn nhau nhu thdp nhit & phia
ddm may va cao nhat & phia mat dat
do luc hiit finh dién, dé c6 thé trung
hoa 1an cho nhau.

Nhu vay nhitng vt thé nhu cdc
cong trinh ndm trén phan mat dat
dé cang lén cao, cang c¢6 kha nang Hinh 3.7 .
tich tu mot lugng dién thé nhi€u hon, sém hon. Nhat la trén d6 ¢6 nhiing diém cao nhon
san sang phéng dién tinh vé phia ddm may dong, con goi la céc diém nhay cam sét.

Loi dung dac diém nay ngudi ta nghién ctu phdt minh ra thu 16i chéng sét. Thuiloi
phai 12 nhitng diém nhay cdm nhdt dé bi sét danh trude nhat cta khu vuc, hodc trén rpéi
cong trinh. i

* Giai doan 2: Xud? hién dong tién dao (Early Streamer Emion) ESE

Dong tién dao la dong dién tich phéng ra tir hai ddm may tich dién trai diu hodc glua
dam may dong trai dau véi cdc vat thé, cdc cong trinh trén mat dat (tai hai diém géin
phau nhit) xuat hién truée khi c6 thé x4y ra sét ddnh, thudng tap trung & céc diém nhay

cam tir hién tugng hiéu Ung tinh dién. i

Nhur vay tit ca hai phia déi tugng hinh thanh dong tién dao ion dan néi lién véi nhau
Dong tién dao chi 1a mot dong dién tich nhé va sdm trude khi cé sét. i

Dong tién dao c6 dac diém nhu mot yéu t6 din dit m& dudng:cho sy O at cla dong
Ton 14t 16n gitta cic ddm may dong phdng xudng dat.
* Giai doan 3: Sér danh xudng ddt

Sét danh xuong dat 1a viéc phdng toan bo hay phdn 16n dién, tich cta ddm may clonc
theo 16i vach sin cha dong tién dao, tao nén sy trung hoa dién tich gifta ddm may dong
v6i mat dat, hinh thanh nén sét ddnh véo cong trinh. :

Néu dong dién tich bi can tr& do céch dién, hodc do khong truyén kip thoi xuong dat
s& gay nd hodc phd huy tai vi tri d6. '

3.3.1.5 Phdn cdp chong sét
C6 3 cap thiét k& chong sét.
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- Cip 1: chéng duge dong dién sét ¢6 cudng do [ = 200kA dung cho céc cong trinh
dac biét, nha qudc hoi, tru s& co quan qudc gia ...

- Cap 2: chéng dugc dong dién sét ¢6 cudng dé I = 100kA dung cho cdc cong trinh
cap 1.

- C4p 3 (cdn goi 1a thong thudng): chdng duge dong dién sét ¢6 cuong do I = 30kA
diing cho céc cong trinh cap 2 va 3.

3.3.1.6. Cdc bé phdn co bdn cia hé thong chong sét

a) Kim chong sét (kim thu 161):

Kim chéng sét 1a bo phan dau tién dé thu hit sét,
thudng chi€ém [inh dinh cao tai méi khu vic chong
sét, phai tiép thu dugc toan bo dong dién tich cha
sét ma khong gay ra bit ci tré ngai nao nhu:

2A8

- Tiét dién kim qud nhd so vdi tic dung clia
cudng do dong dién tich, c6 thé gay chdy, chay
cot thu 161.

>/d
d>A2

- C6 dién tr& sudt cao lam cho dién tré dan
cao, can trd viéc din truyén s& giy nd & tat cot ﬂ

thu 1ai.

Cot thu 161 thudng dii 2 - 3m c6 thé t6i 5 m, 8525
bang thép. Pudng kinh tai phan trén cing d 225,
dinh nhon trong pham vi dai = 4d. Kim dugc son
mot loai son dac biét ¢6 thé dan dién va chéng ri.

b) Ddy ddn sét:

L2 bo phan dan truyén toan bd lugng sét tir cac ddm may dong xudng dit an toan.

Hinh 3.8: Kim thu sét

Yeu cauw:

-' Tiét dién di 16n (d > 12), dién tich ti€t dién >1,5cm’. Néu day lam bang déng tiét
dién >1cm’. Néu la thép ban khéng mong hon 3mm. :

. Dién tr& xuat nho, dién trd dan trén toan tuyén phut hop.

-"Thi€t k& s6 lugng day phit hop cudng do sét.

- Lién mach, cdc méi noi phai cé dién trd xuat nhd hon chd day dan binh thudng.

Aé-Kh(‘)ng duoc bé tri day dan sét & trong nha (d6i v6i chéng sét co dién). l

¢ ) Tiép dia:

La bo phén truyén dién sét vao dat nhd cdc coc ti€p dia rdi rdc hay tap trung thanh
c1_1m: gan vao vong kim loai thit hai chon dudi dat, hodc cdc cum doc lap (hinh 3.9).
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Hinh 3.9: Kim thu, déy ddn va tiép dia
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Hinh 3.10: Coc tiép dia

Dién trd xuat clia mot cum tiék dia khoang 1,8 - 2Q (phai ki€m tra do tai chd).

Khong ding 6ng nudc thanh pho lam tiép dia khi thanh Sng mong hon 10mm (m6i
ndi khéng gay ra in mon ong). :

3.3.2 Nguyén Iy va giai phap chong sét ¢é dién

3.3.2.1 Chéng sét kiéu diém (Franklin)

a) Kim thu 161 Franklin véi “ving bdo vé hinh non”:

Kim thu Franklin dugc thiét k€ vi tinh todn thu sét theo nguyén tac tap trung thu sét
ctia mot cot kim thu ¢6 “ving bdo vé hinh nén”. Tao nén mot vimg khong gian 3 chicu
hinh nén tinh tir dinh kim thu ¢6 géc & dinh hinh nén ban diu 12 45°, trong d6 chifa cac
vét thé cong trinh cén duge béo veé,
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Psi v6i cac vat thé hay cong trinh ¢é mat bang phic tap hay trai ra trén dién rong,
muén che phil toan bo cong trinh bang cc “ving bdo vé hinh nén” giao nhau, doi hoi
phai sir dung nhicu cgt kim thu Franklin.

|
A i5 T
T
=
77 % N
YO -
45 =
-
Hinh 3.11: Ving bdo vé hinh nén Hinh 3.12: Vang bdo vé hinh nén

¢6 hiéu qud cua kimthu 16 Franklin

Ché n6i cic day din sét véi tiép dia phai djc biét chii ¥ dén dién & chd ndt. Doi khi
mot cot kim Franklin nhung c thé néi v6i nhiéu day dan sét, nhicu ti€p dia.

b) Kim thu 16i Franklin véi “viing bdo vé hinh nén” c6 hiéu qud (hinh 3.10).

Theo phuong phép c6 dién clia Franklin cho thdy thuc t€ sét van ddnh tat ngay bén
suon nhd, tham tri ngay trong ving bao vé.

Ngay nay, phuong phdp ciia kim thu Franklin bién déi nhu sau: Do cao tit dinh kim
thu! xudng mit dat chia 1am 3 doan chéng 1én nhau: doan 1 xic dinh hinh nén bao vé
15° doan 2 1a 30° va doan 3 12 45°, khi&n pham vi thu dugc sét nho hon trude rat nhiéu.

3 3.2.2 Chong sét kiéu long Faraday '

=:l= Long Faraday “viing bdo vé hdp kin”:

Léng Faraday 12 hinh anh cua hai vong kim loai mot & trén cao mét chon dudi dat
bao quanh cong trinh, dugc ndi v6i nhau boi
caciday kim loai dan sét tao nén mot 16ng kim
loai c6 hinh khéi lap phuong, tao nén mot
ving khong gian c6 téc dung thu sét ba chiéu,
trong d6 chia céc vat thé cdc cong trinh can
duge bao vé.

Vbng kim loai phia trén c6 dang mét ludi day
thu' va din sét ¢6 kich thudc t6i da mit ludi
9x9m. C6 thé ting cudng thu sét nhd cic kim thu
sét ngén kiéu Fraoklin ¢6 d 2 12mm dai 1m gin
vio & cac vi tri bat loi, nhay cam nhét. Khoang
Céch kim < 3m (& cdc gée canh cua cong trinh). Hinh 3.13: Chéng sét kiéu léng Faraday
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Vong kim loai phia duéi c6 gin céc ti€p dia hay cdc cum ti€p dia cé thé 12 calc cOt

thép ddng siu trong dat duge han néi véi nhau.

Dai véi cac cong trinh cd hinh khéi phu’c tap nhat 1 khi c6 c4c diém cao nhon ﬁguiﬁ
ta st dung két hop “viing bdo vé hinh nén” cla cot kim thu Franklin va “ving bdo vé

long kin” cua viung Faraday.

3.3.3. Nguyén Iy va giai phap chong sét tich cuc

¢ pd TONG THE '§\ /m...,

HE THONG CHONG SET === ( CHONG SET TiCH CUC)
HIEN DAl :

Hinh 3.14: So do tong thé hé théng chéng sét tich cuc

Cong nghé chéng sét mdi da tao ra dugc dong tién dao sém. dé chii dong thu set tur
ddm may déng gan nhét. Véi kim thu sét chit dong Dynasphee ESE phong ra tia nen dao
sém hon so véi bat cit diém nhay cam nio cua cong trinh. So véi kim thu Frankhq hay
16ng Faraday thi kim thu ch@i dong phéng tia tién dao nhanh hon khoang vai phfin‘tram
gidy. Diéu d6 gitp tao ra dong tién dao sém hon, chil dong thu hit bat sét, dénh thing
vao hé théng chéng sét nay. !

3.3.3.1 Cdc b6 phdn ciia hé théng (gom 6 bo phdn co bdn)

a) Kim thu sét tich cuc, chit dong thu hiit sét tir xa va sém.

b) Day déin sét ¢ vd boc chéng truyén dién tryc tiép cho ngudi, chdng hd quang

véi cac vat dan dién lan can, chéng nhiéu cho céc thiét bi dién u.
c) Hé thong cit xung sét lan truyén trén dudng dién néng (dién sit dung tryc tiép)
d) He thong cét va loc sét, chéng lan truyén nhiéu cadm img dién tir trén dudng tr
tin hiéu.
e) Chéng sét mach vong, san phing dién thé giita cdc tiép dia.

g) Tiép dia kiéu hinh dé cay dén truyén an toan dong dién tich chia sét vao dat.
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Ngoai ra con cdc thi€t bi dém sét, cac dén
tin hiéu thong béo chat lugng, gitip ta dinh
gid duoc chinh x4c miic d con st dung duoc
Cflf:} thi€t bi h¢ thong, tién cho viéc thay thé

sirta chira.

3.3.3.2 Xdc dinh ving gdy sét “phuong

pha:'p qud cau lan”

’Ii‘ Buéc 1: Ding qua cau lan:

- Qua cdu lan ¢6 tam cdu 13 diém gay ra
sét. Sét dugc phéng ra tir diém tam ciu hay
chinh 14 diém gin nhat clia ddm may dong.

] Ban kinh qua ciu lan (R} dugc tinh:

R =10 x I® (m)

Trong dé: I: cudng do dong sét (kA)

-II- Chong sét cap 1 — R = 334m.

+ Choéng sétcap 2 — R = 215m.

i Chong sétcap3 - R =97 m.

Diing quéa cdu cb bén kinh cho trude theo
yéu cdu cha cdp chdng sét thigt k& qua ciu
lan cé ban kinh R (tinh theo cong thic trén)
cho lan qua cong trinh gidi han boi cic diém

355

3000 - 5000

/7

KIM INTERCEPTCR

CAP TRIAX

KHGP NGI CAP

TEC

KIM DYNASPHEER

TIEP DIA HINK RE CAY

Hinh 3.15: Kim rthu sét tich cuc

cham vao cong trinh theo ci ba chiéu ké ca dai véi kim thu sét.

Dudng déng khd nang

Qua cau gay sét
[an gua cong trink
co kim thu

ROV

Hinh 3.16: Xdc dinh duong dong khd ning

*éBuérc 2: Xac dinh duong déng kha nang: -

Hinh 3.17: Xic dinh ving hdp thu
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Duong déng kha ning 13 dudng ndi cdc tim qua cdu lan va tac thanh mot 16p ludi bao
boc phit kin xung quanh cong trinh véi khodng céch ding bang ban kinh qua cau [lan
Lép luéi nay bdo hiéu bét ky ddm may dong nao khi cham t6i ranh giGi nay déu col thé
gay sétddnh vio cong trinh.Thong thudng cic ddm may dong bay trén cao nén diémi bat
loi nhat 12 tai dinh cua kim thu sét. ' !

* Budc 3: Xdc dinh ving hdp thu tai dinh kim thu sér: Ving hip thu 1a ving tai dmh
kim thu luén tao ra nang lyc chi dong thu sét, cho sét danh thang vao kim thu ma khong
danh vao cong trinh. D6 1 gidi han gifra viing bi sét danh ndm duéi dudng dong kha
nang vA giao v6i dudng tron 13 mit cat cla qua cdu kich hoat (hinh 3.16), kim thu |ddy

1én cao mot khodng AL sinh ra dong tién dac s6m hon mot khoang thoi gian At die di
s&m hon mot doan AL. |
3.3.3.3 Xdc dinh viing bdo vé theo tirng kim thu |

Phu thuoc vao chiéu cao clia cot kim thu va ving hap thu.

- Xdc dinh bdn kinh canh tranh (Rq ) (muc dich dé xic dinh cdc khu vuc cao va
nhon khéc c¢ha céng trinh hoac céc vi tri xa kim thu, kiém tra xem c6 cin bé sung them
s6 luong kim thu nita khong, néu R nam trong vung bao vé cla kim thu trudc I'éll thi
khong cin bd sung thém nita). |

R c6 thé duge coi nhu mét ham cla chiéu cao c6t kim thu theo cong thic:

Rer=1(h)
Trong dé: |
R~ ban kinh canh tranh; '
h- chiéu cao tinh tir diém nhay cdm xuéng dat.

Bang tra
h 3 6 8 10 12 14 16 18 20
Rer 12 17 23 26 28 30 31 33 34

- Xdc dinh bdn kinh bdo vé (R,, ):
1. D6 véi trudng hop chiéu cao kim thu = 5m thi R, duge tinh theo cong thitc sau (Dhap)

R.. =+h(2R-h)+AL(2R +AL)

Trong d6: R,,- ban kinh bao vé tinh 1t tryc kim thu tich cuc theo phuong ngang;
h- khoang cao dén diém c6 kha nang phdt ra sét clia cot kim thu, tinh tir Vl tri
can xédc dinh R,,;
AL- sit chénh léch khodng céch v6i dim may so véi diém cach tranh. Tmh
bing cong thirc: AL = At x V.
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2. Déi véi trudng hop chiéu cao kim thu < 5m thi R,, khong tinh theo cong thiic trén
ma theo bang tra c6 san:

Cihiéu cao | Chiéu | Téng cong Miic do béo vé
cdng trinh | cao kim | chiéu cao | Binh thudng <85% | Binh thudng <85% | Cao 93%
| 5m 5m 10m 72m | 70m | 65m | 58m | 47m | 45m
10m 5m I5m 92m 76m 68m
15m Sm 20m 100m 84m 78m
: 20m 5m 25m 116m 87m 82m
| 25m 5m 30m 120m | 94m | 89m
' 30m 5m 35m | 120m | 100m | 96m
' 35m Sm 40m | 120m | 100m | 10lm
| 40m 5m 45m | 120m | 100m | 105m
45m 5m 50m 120m | 100m | 112m | 92m | 9m | 73m
100m 5 120m | 100m | 112m 100m

3.3.4. Chii déng thu hit va bit sét s6m

|* Nguyén 1y thu sét va bét sét s6m, kim thu cha dong:

L Kim thu Dynasphee — ESE va kim thu Interceptor:

vO NGOAI CAU XUAT HEN

[ + o +
f . :N DIEN TICH NGUGC DAU
+ J :f*' VO CAC DAM MAY DONG

280
/1
‘>

Hinh 3.18: Kim thu sét Dynasphee — ESE

Calu tao kim thu Dynasthee-ESE la mot quéa cdu rbng, gém hai nifa ban cdu dp lai c6
chiéu cao 280mm, dudng kinh 355mm bén trong qua ciu la viing cich dién v6i kim thu
g chinh gitta (dién tr& clia khoang réng bén trong ~18kQ2). Con kim Inter-Ceptor qua ciu
dugc thay bang hinh try rong.
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Khi xudt hién ddm may déng, do hiéu ¥ng vo ngoai cdu xuat hién céc dién tich jon
nguoc dau, mat trong hinh vo cdu bang nhom nhanh chéng 6 mot luong ion nhiéu hon
cac diém canh tranh khdc. Do dién tich dim may dong
tao nén luc hiit sinh ra dong tién dao trdi d4u tir dinh
kim thu vé phia ddm may. Nh& cdc ion dugc tich tu
nhiéu tir qua cdu chuyén vao mit trong va vi cach dién
véi cot kim thu & giita tao ra dong ion #ién dao ESE
(Early Streamer Emion) phéng 1én tix dinh kim thu.

Ot DAN SET TIET DIEN 50MM2

&P CACH DIEN

OP DONG CHONG HO QUANG

. . » 7 aa = . . 2 . &P CACH DIEN
DPiéu dé tao th€ chu dong dan sét danh thang vao ¢

kim chit dong sém hon so véi kim ¢é diém Franklin
khoang vai % giay (nano giay).

LOP DONG CHONG TU |

3.3.5. Day dan sét

4¢P CACH BIEN
VO XUNG QUANH

Day dan sét bang dong c6 boc cdch dién chiu duge
dién thé cao clia thép. C6 thé b6 tri ngay trong nha ma
khong 1am anh hudng dén cdc thié€t bi vi moi trudng Hinh 3.19: Cdp Triax
xung quanh.

Cip TRIAX gém 3 16p dong, déng truc v6i nhau va cach nhau bdi 3 18p céch dxen
Cip duoc cach dién voi hiéu dién the rat cao clia sét. ;

LGp trong cung c6 ti€t dién 50mm’ bang ddng 1a day dan dugc néi véi kim thu. Hal
16p ngoai bang dong, déng truc véi 161 thu sét, gém 1 16p dong 6 tic dung chong cac tia
hé quang phat sinh tir day dan sét dén cédc vat xung quanh va 16p thi 2 chéng lai sy phan
xa dién tit ra bén ngoai.

3.3.6. Tiép dia

Tiép dia an toan cia phuong phdp mdi ciing tuong tu nhu phuong phap c6 dién ¢6
dang cum tiép dia.Tuy vay ngudi ta st dung coc va bang dény ti€p dia hinh ré cay ¢
hiéu qua hon.

CAPTHOATSEY

HOP KIEMTRA

© HOA CHAT GLAM ,
NOLYAT

pENIRODAT T

T | .
N I.

Hinh 3.20: Ticp dia
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Coc ti€p dia bing déng dugc déng thing
diimg han néi véi ti€p dia ré cady nam ngang O
do sau 1,5m- 3m néu khé khan cé thé néi bang
cdp,dong. Cic mdi han bing déng va dugc bao
vé c:hc‘)'ng xam thuc cda moi truong.

P6i véi cic viing déi nii kho tiép dia c6 thé
diink thém hod chat Eart Gel 1am gidm dién tr&
clia dat, hoac phai thay thé 16p dat tiép dia
bing cach dao hé d6 16p dat khic c6 kha nang
dan truyén dién cua sét tot hon xudng dat.

3.3.7.Chong sét lan truyén trén duong
dién nong

(!Shf)'ng sét lan truyc-*'-)n trén ngudn dién néng
(sitIdung truc tiép) 1a cdc bo phan cit sét
MQV TDS duogc lap song song vdi ho ding
dién ngay trudc cdu giao téng cha dién nguén

ndi JVO'I ti€p dia riéng (binh thutng MOV, TDS

CAUDAO
MOV
THIET BIA MOV HG DUNG DIEN
AN
1PHA MOV
o
L N
( L :\_._....
( ( L :\_—

3PHA

-

Hinh 3.21: B6 phan cdt sét MOV

c6 dién tré rat 1on nén khong ¢é dong dién ndng di qua) (hinh 3.21).

Khi ngudn dién bi sét danh xung quanh truyén theo day din dién dén céc ho diing dién vi
co tlep dia riéng nén b1 dinh thong dién trd nghia 1 ndi mach dan sét di thing xudng ti€p
dia | cua MOV, TDS. MOV 12 bién tr& ding 6xit kim loai (Metal Oxite Varitor) loai MOV,

MPM (MOV- Protection Modunle) véi dong
l35]|(A chi ding dugc mét lan, véi dong 5- 6 kA
ding duge 10.00014n. Pi kém véi MOVc6 cic
dén hién thi kha nang st dung.

Néu dd chdy dén ndo thi thay thé MOV &
dén idé.

Do ddu song song nén khong phai chon
cuofng dé dong dién MOV phit hop cudng do
dong yéu ciu cta ho ding dién cdn cit sét.
Cung do vi dau song song nén mot phin nang
luong cla sét van ti€p tuc di dén ho dung dién
nhu‘rllg khéng con nguy hiém nita.

3;.3.8. Chéng sét lan truyén trén dudng
tru)'fén tin hiéu

D6 1a cdc bo cat va loc sét (hinh 3.22), sau
khi da cit sét (cat bién d6 xung sét) lan truyén

™

P
=

DIEN THOAI - m
1 ol

SRF N O-D
MO
L

HO DING DIEN

m clia mov khi dun,g
may phat dién 6 tdn s6

C6 thé c6 thém cong tie
sm 1le mode chéng nhiy
khong 6n dinh

-4 §

Hinh 3.22: Thiét bj cat loc sét kiéu SRF
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cén loc bd phan nang lugng con lai theo nguyén 1§ tir cdm lam tang dién dp gay hc?)ng
cho céc thié€t bi gay nhiéu tin hiéu cho cdc thong tin trong mang. !
D6 13 céc thict bi cat loc sét kiéu SRF (Surge Reduction Filter) méc n6i ti€p véi cdc
thiét bi sir dung dién truée khi vao ngudn. j
- Do du ni ti€p nén phii lua chon cuong do dong dién SRF phil hop cudng do dong
yéu cdu can loc.

3.3.9. Chong sét mach vong |

* Khdi niém mach vong, dién thé budc chan:

- Khi sét d4nh, do cudng do rat Ién va c6 t6c do tAn rit nhanh trong dat, néi cich khac
cudng do, dién 4p gidm rét nhanh trén mét khodng céch rat ngin trén mat dat, gay nén su
chénh léch dién 4p ngay trong mot budc chan coa hai chan ngudi va sinh ra mot dong ‘ciiién
¢6 dién 4p khon chay qua ngudi khi tiép dat bang hai chan, lic sét vira dénh, c6 thé lam
ngudi ta bi ngé rat nguy hiém. Vi vay khi di trong viing c6 sét vita danh phéi nhdy 10 cd l

- Khiéc véi trudng hop con chim dau trén day dién cao thé. Do gan nhu khéng c6 dién trd
trén mot doan day dn bing déng hodic nhom giffa hai chan nén khong sinh ra chénh l;éch
dién 4p, nén chim khong thé bj dién giat vi khong c6 dién chay qua than chim giifa hai ch‘I'?m.

- Su chénh léch dién 4p budc chan cia sét gay ra giia cdc tiép dia nhw: tiép dia cha
ngudn dién, tiép dia cho thi€t bi thong tin, vién thong, tiép dia cho mdy mde thiét b s
dung dién... 12 rdt 16n. Giiia tiép dia chong sét v6i cic 1i€p dia khdc co su chénhl}éch
dién 4p tao ra mot dong dién mach vong di qua cdc thiét bi dang ding dién néu khffmg
¢6 bién phap san phing dién thé dat ti€p dia s€ lam héng céc thiét bi nht 1a thi€t bi dién
tlr, vién thong. :
SET ‘ i

|

TIEP DIA CHONG SET / TIEP DIA MAY TIEP DIA VIEN THONG

/I 2

Tt
TEC TEC TEC

P

Hinh 3.23:VanTEC

* San phdng: TEC dugc ndi ti€p gilia céc tiép dia. Khi c6 sét, van TEC ty dong|can
bing dién thé, néi thong giifa cac ti€p dia vi nhau. Binh thudng TEC c6 dién trd rdt 1on.

Ngoai TEC, MOV, SRF cdn c6 céc thi€t bi khac nhu thiét bi dém sét: c6 den hién thi
trang thai chat lugng dé dé theo dbi, thay th€, ddm bao hoat dong an toan.
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Chuong 4
HE THONG PHONG CHAY CHUA CHAY

4.1 KHAINIEM

Hoa hoan xay ra déu 12 nguyén nhan cia 3 yéu t5 tao
thahh Chit chdy, 6xy, vi nguén nhiét. Tao thanh mdi
qualm hé goi 1a tam gidc lira.

Nguyén tic phong chdy chita chdy la phai cach ly 3 @,
yéu td nay v&i nhau.

42, PHAN CAP BAC CHIU LUA CHO CONG TRINH

* Theo TCVN 2622 - 1995 chia ra 1am 5 bac chiu lira

,— Bac I: Vat lidu khong chdy (Thiét k& déi véi nha cdp I va cong trinh dac biét);

:- Bac II: Vat liéu khé chdy (Thiét k€ d6i véi nha cép 1, II);

- Bac III: Vat liéu d chay (Thiét k& d6i v6i nha cép 1II);

L Bac IV: Vat liéu d& chdy (Thiét k€& d6i véi nha cap IV);

- Bac V: Vit liéu dé chdy (Thiét k€ d6i véi nha cép IV).

:D()'i v6i cong trinh c6 chida chat d& chdy né thi bat budc thiét k& bac chiu lia bac I, I

* Bac chiu lira quy dinh trén co sO gidi han chiu Ifra ctia vat liéu 1am két cau cong
tririh ( theo tiéu chudn quéc t€ tinh theo thdi gian bing phiit).

Vz du: Tudng chiu Iuc c6 bac chiu lita bac I thi phai dam bao gi6i han chiu Iia trong
150 Hoic tudng budng thang 14 60'... (tra bAng TCVN 2622 - 1995).

43 THIET KE NGAN CACH CHAY

a.3.1. Khoang chéng chdy cho mét khu vuc cong trinh

P6i vOi cdc cong trinh 16n, bac chiu lita bac I, II... Can thiét ké cac khoang chdng
chay, vira dé 1am khu vyc thodt nan tam thdi, vita dé ngan chdy lan truyén tir khu vuc
nay sang khu virc khic (trong mot cong trinh ¢é thé ¢é nhiéu khoang chéng chdy).

Méi khoang chéng chdy thuong ¢6 S ~ 300m?- 500 m® trudng hop dic biét ¢6 thé Ion
hon nhumg khéng vuot qud 2200m’ (tra baing TCVN 2622-1995).
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Xung quanh khoang chéng chdy, yéu ™ .

cdu thiét k&: tudng, tran va san phai 1a cdc j
vat liéu khong chdy, xay kin, khong dé hd  kHuvycNeANCHAY ® |
16 thong giita cdc khoang. Cira ra vao giita i f
cac khoa o iy phai 1a cira c6 : LN :
ac kh ngﬂf:hong flhay Pl.'lfll la clra c6 .boclz Mmmz-mw W :
vat liéu chéng chdy (amidng) va phai c6 CEeANETYDONG L 4 |

bén I€ tr dong déng kin. Cg) @ Y
4.3.2. Yéu ciu thi€t ké budng thang
thoat nan Ny ‘
Yéu cdu thiét k€ bang cic vat liéu Hinh 4.1: Khoang chéng chdy |

khong chdy va chong duge khdi Iira tir cac B
khu vuc 14n cén, phéi xay tudng kin bao quanh va ¢ thé ¢ phong dém ngan chdy trucc
khi vio thang, t6t nh4t 14 thigt k& thang thodt hiém 19 thién hodc c6 mot mat ti€p g;ap
bén ngoai nha. : I

Cira thang thodt nan phai la vefit liéu chng chdy, ban 1é ty dong déng ma. Puge mé
vé huéng thodt hiém. |

Néu thiét k€ gian trd tam (gian phong khéi) truée khi vao cau thang thoat hiém. Glan
tri tam ciing phai dam bao ngan céch chay. :

Dién tich chung cho mdi gian trd tam d6i v6i nha & khong nhé hon 4,5m’, cong
cong = 6m”.

Cita giffa sanh tdng, hanh lang... véi gian trd tam 1am bang vat liéu chiu lira, duge -in&
vé& hudng thodt ra. Chil ¥ thiét k& thong khéi cho phong trd tam. ‘

Mot 6 cong trinh c6 thé 1ap dat thang sat citu hod bén ngdai trdi, lam thém nhiém vu
hé trg cdu thang phong hoa. Chiéu rdng nhé nhét > 0,7m, d¢ ddc khong qud 60° vaico
tay vin. :

4.3.3. Yéu cau phong chay déi véi hop k§ thuat va éng thong gio

Phai xay va chén kin bang cdc vat liéu
khong chdy, phd kin céc 16 hd va ¢6 van
ngan chdy noi dudng 6ng k¥ thuat xuyf-:n qua Van s mi’a
san hodc tudng, (khi ¢6 hoa hoan cé theé dong L < ==t
laj bing tay hoac diéu khién tu dong). s [ % |

Van chan l&a thudng thudng dat & vi tri i !
chuyén ti€p tir 6ng ding sang Ong ngang
hoidc & cdc vi tri 6ng Xuyén qua tudng, san. f

(c6 thé b6 tri ddu bdo khéi ngay rong hopky | | | 4
thuit dé€ bio chdy vé trung tim phong chdy
chita chdy). Hinh 4.2: Van chdn lita
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Doi v6i cac ong k¥ thuat nhu ong gidé diéu hoa phai c6 van chan lra & méi vi tri dan
théi va huit.

4.3.4. Yéu cau thiét ké 16i thoat nan

%Ce“in chi y:

|1 Xéc dinh s6 16i thoat ngudi va phan bé khoang cich hop 1y, véi cong trinh dong
ngl:iéfi 161 thidu phai ¢6 2 16i thoat nan bé tri phan tan.

2. Xac dinh chiéu dai 16i thodt theo quy dinh.

3. X4c dinh chiéu rong 16i thoat clia: cira, hanh lang, v€ thang.

%4.3.4.1 . Chiéu réng 191 thodt

* Tinh toan chiéu rong 16i thodt:

L D6i véinha 1-2ting:  tinh 0,8m/100 ngudi;

L DG6ivéinha>3ting:  tinh 1,0m/100 ngudi;

. Péi v6i phong khan gid: tinh 0,55 m/100 ngudi.

* Quy dinh dé&i véi chiéu rong 16i thodt nhé nhat (16i thiéu):

- Léi di > Im (ngodi nha);

:— Hanh lang > 1,4m (dé1 véi trudng hoc, khach san);
| Cira di 20,8m;

l V¢ thang > 1,05m (tinh cho méi vé);

T Chiéu nghi réong > 1,05m.

¥ Ngoadi ra:

-I C6 thé thiét k& cac phong dém tiép gidp v6i mit ngoai nha dé chd citu nan (yéu cdu
thi€t k€ dam bao ngan cdch chdy, c6 thé cttu nan bang thang cttu hoa).

~ Mot s6 cong trinh ¢6 thé dit thang st ciiu hod ngoai trdi cach nhau trong khoang 100m.

—; Riéng cira thang citu nan ludén duge mé vé hudng thodt nan.

4.3.4.2. Chiéu dai 6% thodt nan

-: D61 v6i nha cong nghiép 1 tang, khodng céch xa nhat tir noi 1am viéc dén 161 thodt
nan gan nhat 12 50m.

'. D6i véi nha dan dung va nha cong nghiép nhe nhiéu ting:

+ Cac lwu ¢ khic:

$goéi cic clia sit x&p, clra cudn, clra ddy ngang, cita quay khéng duoc ding 1am clia
thoat nan.

Cac ctra di giao thong chinh c6 thé thiét k& va ghi chi chi dan céc cirta thodt nan riéng
G2 iphia phan tan ra khot khu vuc (ghi chi 16i thodt nan - EXIT). '
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D6i v6i clta dién tir c6 mét than ty dong thudng ndi lién voi hé théng bao chay khi cé
f oA vs aa < o - . s |
su ¢ chdy bdo dong, thi clra ty ddng luén ludn ma. |

Thang thodt nan

Hanh lang cut

@
2,
=

N

i
16i thodt ra

e —

<25m | <20m | <20m ! <25m |
Nha Tré <20m \ Hanh lang thodit nan lam bing vt ligu chdng chay
Bénh vién <30m va cb 2 1an cira ngan choing chéy dong md ty dng 2 chigu !

Hinh 4.3: L6i thodt nan va khodng céch thang thodt hiém |

- Déi véi hanh lang thoat nan: W
+ Néu 1a hanh lang gifta c6 clra di md d6i 3[ :
dién nhau thi chiéu rong tinh toén la khoang e
thong thuy con lai khi ca hai clia cing m& |

|
vuong géc. :
|

e ~ kd A ~ 2 > hd 3
+ Néu 1a clra 1 bén thi tinh bang Khoang —
thong thuy khi clra m& vuong géc dén mat ' m
tuomg ddi dién (hinh 4.4a).
Hinh 4.4a
+ Khéng dugc lam vat cén nho ra phia trudc
hay trén 161 thoat nan, cdu thang thodt nan (hinh 4.4b).
Khong dé vat can
g :‘[ mzz%<—7 |
N A A
ez X% R i)
|
-
= 7 z
/ v
i o 4n 16 ty dong 2 chié -
Cira co ban |é ty dong 2 chiéu =
} mLc'l;avé hué'ngelhbét'n'gn thn ugggv?t;é nnan
Hinh 4.4b
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4.3.5 Yéu cau vé giao thong va khoang cich phong chay chifa chay bén ngoai nha
Khoang cdch phong chdy chita chdy giita cdc ngéi nha va dudng giao thong phuc vu
cho viéc chita chdy phai dugc giai quyét két hop vt quy hoach khu vuc.

Ii(hoéng c4ch phdng chdy chita chdy giffa cdc cong trinh la khodng cdch thong thuy
gifta céc tudng ngoai hay ket cdu phia ngoai clia cdc cong trinh.

Béc chiu lra clia ngdi Khoang cich dén ng6i nha thit hai ¢6 bac chiu iia (m)
| nha thif nhat Ivall Tl v \
. Iwal 6 8 10 10
| I 8 8 10 10
v 10 10 12 15
\ 10 10 15 15

Céc dudng phd chinh, dudng khu vyc phai cach twdng nha khong nhé hon Sm & phia
cé 161 vao nha.

Khoang céch giita cac dudng khu vuc xuyén qua hodic Xen gifta cic ngéi nha phai
dam bao khong qua 180m.

!

Dué’ng cut mét lan xe dai khéng qud 150m, cudi dudng phai c6 bai quay xe véi dién tich:

- Hinh vudng lcanh = 20m x 20m.

- Hinh tron thi dudng kinh = 30m.

Duong glao théng khu vuc xuyén qua
nha qua céng hay nha cdu phai dam bao di >180m

choi xe ctiu hoa c6 thé di qua:

- Chiéu rong thong thuy > 3,5m
—I Chiéu cao thong thuy > 4,25m.

>180m

Ei)lI(‘)‘ng cho xe chita chay hoat dong phai
dam béo:

| N
+ Chiéu réng dudng = 3,5m.

+ Chay doc theo 1 phia ctia nha khi chiéu

>150

rong nha < 18m.

+ Chay doc theo 2 phla cla nha khi chiéu
rgng nha = 18m.

+ Mat dudng phai dam béao thodt nudc ty
nhit?:ﬂ bé mat. Hinh 4.5
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Khoang cdch tir tudng nha t6i mép dudng cho xe cifu hoa hoat dong khong qua 25in

va khong nhd hon Sm & phia c6 16i vao nha.

gifta cac tru khong qud 150m. Nén b6 tri & ngd ba, ngd tu dudng. 6ng cdp nude thanh
phé cho tru cdu hoa thudng 1a ©100, ddu ra cla tru 1a D65 dé lap vao voi hiit cho xi-téc

Duding ctru hod 1 xe chay thi phai ¢ céc diém trinh xe doc dudmg.

i

Tru cdp nudc ctu hod ngoai nha phai b trf doc theo dudng giao thong. Khoang cé¢h

cla xe ctu hoa.
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1 tru cdp nudc cifu hod
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sm__ <tsm g a

1 o

AN
7R
dueng cho xe clu hod
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< 200m

KHOANG CACH XA NHAT TU TRU GAP NUGC (HOAC BE CHUA NUGC CUU HOA AO HO) DEN CONG TRINH

TRAM BOM CUU HOANEU CO) . P
CACH CONG TRINH < 150m

[ O
%i <150m

KHOANG CACH XA NHAT TU TRAM BOM CUU HOA DEN CONG TRINH

N

Hinh 4.6

4.3.6. Trang thiét bi phong chay chita chay bén trong nha
He théng phong chay chita chdy gom 2 loai:

1. Hé théng phong chdy chita chdy thu cong.

2. Hé théng phong chay chita chdy tu dong.




4.3.6.1. Chita chdy thu cong gom cdc loai

a) Chita chdy bang binh hod chdr cdm tay:

- Binh khi CO,.

- Binh bot CO,.

- Binh bot chiia chy.

Lép dat treo trén tudng cao 1.2m so véi
mat san & cac khu vuc sanh, nit giao thong,
doc hanh lang...

|
b) Chita chdy bdng cdc hong nudc citu hod
ban ¢& dinh trong cong trinh (so dé bd tri
xem & chuong 2- phan Cdp nudc):

Tinh todn di luong nuéc dy trit ciu hod.
Theo bang 14 TCVN 2622-1995 khoi tich
nha ¢, nha cong cong c6 khéi tich £ 25.000m”  Hink 4.7: Thiét bi chita chdy thi céng
can dy trit mot hong nudc ciu hoa, lugng

nu%’ic tinh cho méi hong 2,5//s. Trudng hgp khong thé 14y nude tir ngudn cung cdp truc
tiép cha hé thong cdp nudc do thi, dp suat va luu lugng nude khong dam bao, phdi thiét
k& ibé du phong, véi luong nuée cin dy trit citu hoa trong 3h dong ho.

Phai bao dam hoat dong t6t khi ¢6 su ¢6, ké ¢a bi mat dién (cén c6 tram phét dién
dl_riphbng).

?Phéi dam bao kich thudc ti€t dién dng cap nudc ciu hoa, dudng kinh dng d = 50mm
(kh;(")'i tich cong trinh < 25.000m") va d = 65mm (khdi tich cong trinh 2 25.000m”) theo
TCVN 2622:1995. |

:Phbng k§ thuat may bom citu hoa cdn dat gdn bé nude du trit cftu hoa va gin dudng
ong chinh theo tryc ding. Mé6i dudng ong cap nudc cifu hoa tir phong may phai dat 2
may bom diu song song (dé phong 1 mdy hong trong qua trinh van hanh, s& cé may
bom thit 2 hoat dong thay thé).

;Phéi ¢6 bé nudc du trit citu hoa (c6 thé két hop véi bé chita cap nudc sinh hoat) véi
khéi tich theo tinh todn.

;Cé.c dudng 6ng dan nudc citu hoa ¢ thé di ngdm dudi san, trong tudng hoac trong
hop k¥ thuat, can dam bao két cau chit ché va khong anh hudng tham m¥ kién tric, két
cad cong trinh.

Tu dat hong nudc ctru hoa dat chim tudng, tdm cla hong chifa chdy dat cdch mit san
1,255m, trong ti goém dau voi, van khod, 6ng mém c6 di do dai tinh toan. Khi md van,
m4y bom cttu hod phai tr dong 1am viéc.
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Hinh 4.8: Ti dung hong nudc (citu hod vdch tudng) va tu binh chita chdy.

* Nguyén tdc bo'tri:

Méi tit dit hong nuéc ciu hoa dugc bd ti tai nhiing nit giao thong déng ngudi |qua
lai nhu sanh tang, hanh lang. Ban kinh phuc vu ctia mbi voi khoang 20 - 25m (dam ‘bao
4p luc nude, phit hop chiéu dai 6ng mém vi khoang chiéu dai hanh lang thoat hiém).

Khoang cich tir vdi xa nhét dén tram bom ctu hoa khong nén vuot qua 150m dé <iiz°1m
bao 4p luc nude. Do d6 mot s6 truong hop phéi bé tri hai tram bom céch xa nhau pi)hﬁn
b& cho cdc khu vyc ctia cong trinh. |
4.3.6.2. Chita chdy bing hé thong ciru hod tu dong: |
Gém ¢6 hai loai (So d6 b6 tri xem chuong 2):

- Hé thong Drencher.

- Hé théng Sprinkler.

* Tinh todn luong nudc cap chifa chdy clia hé thong clu hoa tu dong:
- D61 véi nha &: 2535 Ifs.

- D&i véi bénh vién:, khdch san, nha lam viéc: 40 - 50 Ifs.

- P6i véi bich hod, trién 1am, siéu thi, nha lam viéc cao cép: 60 — 70 Ifs.
* Thoi gian chifa chdy duge tinh nhu sau:

+ Trudng hop cong trinh & vi tri gén ngudn cip nuéc chita chdy va gin ao, hél cho
phép luong nudc dy trit chita-chdy trong 10 pht dau va ch¥ xe ciu hod thanh phd dén.

=

+ Trudong hop gdn cong trinh ¢6 tru cdp nudc ctu hoa cho phép lugng nuéc d!I_I trit
chita chdy trong 1 gid dong ho.

+ Truomg hop khong thé 14y nudc trye ti€p tit ngudn cdp nudc, hodc éng cap nudc 46
thi thudng xuyén khéng dam bao lhwu lugng va khong gdn ao, h¢ thi luong nudc dy trix
ctiu hod phéi tinh trong 3 gid déng ho:
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Hinh 4.9: Dédu phun chita chdy ty déng Sprinkler

"I‘ Céc thiét bi trg gitip cho h¢ thong phong chdy chita chdy:

Gém céc loai: ddu bdo khoéi, bdo chdy (dat trén trdn cac phong, chudng bao chay, céc
van diéu khién tu dong... tit ci duoc din vé trung tam diéu khién hé théng cim hoa tw
dong dé xit 1y.

* Nhitng van d€ can luu ¥ trong qué trinh thiét k& (d6i véi KS - KTS) lién quan dén
viéc b6 tri hé théng phong chdy chifa chdy:

Lua chon vi tri hop k¥ thuat cho 6ng ding chinh hop 1y trén mat bang kién triic, tir 46
phan nhdnh dudng 6ng, ddm bao phan bs déu, ngin nhit. Tir dudng 6ng chinh dén vdi
ciiu hoa xa nhat khong vugt qua 24m.

Phbng k¥ thuat may bom trong mét céng trinh thudng bd tri cho ¢4 may bom citu hoa
va mdy bom nuéc sinh hoat, thudng dit ¢ gan bé nudc dy trit citu hod, gin ong diing
chinP cdp 1én cic ting, dé tan dung 16i da 4p luc clia mdy bom. Do ¢6 dé én va rung 16n
nén chu ¥ cich am, chdng 6n.

Vi trf ¢dc voi cfu hoa trén mit tran phai dam béo ban kinh phuc vu clta méi voi (tir 9
- 16m?/ 1dau vbi).

VP tri cdc dau bdo khéi, bdo chdy ciing phai ddm bao ban kinh phuc vu tir 2,5 - 3m.
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Théng thudng may bom citu hod ¢é thé dap ting cho nha cao téi 50m (khoang 1?. -
15 tang). Néu 16n hon 50m phéi c6 tram bom ti€p dp & cdc tang k¥ thuat. |
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Hinh 4.10: Vi du minh hoa so dé mét bing bé'tri hé thong véi chita chdy tu déng Sprinker
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Chwong 5

HE THONG PIEU HOA KHONG KHI VA THONG GIO

5.1, KHAI NIEM CHUNG VE PIEU HOA KHONG KHI VA THONG GIO

He thong diéu hoa khong khi va thong gié la mét hé théng trang thiét bi k¥ thuat
(TTBKT) hién dai déi véi cdc cong trinh kién triic hién nay.

He théng ndy mdi duge nghién ciiu ing dung nhicu vao thiét k& xdy dung tir nhilg
nam 50 ciia thé ky 20 nay. Mdi d4u chi cé & mot s6 nuée phat trién nhu My, Nhat, Dic,
Anh, Phédp, Nga... Riéng & Viét Nam t6i nhimg nim 90 mdi bt ddu phé bién.

Cho dén nay hé théng diéu hoa khéng khi dugc nghién citu ddy manh, cai ti€n nhiéu
va d4 trd thanh nhu cau phd bién d6i véi cdc cong trinh xay dung trén khip thé gi6i va &
Viét Nam ta.

Tir khi ¢6 mdy diéu hoa, né di déng gép vao viéc tao nén mot moi trudng vi khi hau
thich hop theo ¥ mudn dé€ phuc vu cho con ngudi trong cdc méi trudng séng va lam viéc.
Gitip cho con ngudi cam thdy thoai mai dé chiju trong khi lam viéc va nghi ngoi. Diéu d6
gidp ting nang suit lao dong, lam ra duogc nhiu ciia cai san phdm hon, mau héi phuc
SL’rCJ| khoe, tdi héi stic lao dong tét va kéo dai twdi tho cho con ngudi.

361 vay viéc trang bi hé thong diéu hoa khéng khi va théng gié cho cong trinh kién
micj; xdy dung 12 mét nhu cdu rat can thiét, dac biét 1a d6i véi cdc cong trinh 16n, nhiéu
ngudi séng va lam viéc trong do.

‘Diéu hod khéng khi va thong gié déng vai trd duy tri sy dn dinh va can bing cic
théng s6 trang thdi clia khong khi, cling nhu cic yéu t6 khi hau ¢6 anh hudng dén con
ngudi, nham giai quy&t mot moi trudng thich tng véi stic khoe va doi séng con ngudi.

S:.I.l. Cac thong s6 trang thai cia khong khi
5i.1.1.1. Khi dp (Ap sudt khong khi): Ky hicu (B)
I:%hi ap chudn — B, = 760mm Hg.

5.1.1.2. Mt do khéng khi: Ky hiéu (p)

Mat do khong khi chudn — p°= 1,2 kg/m’ khong khi.
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5.1.1.3. Nhiét do khong khi:Ky hiéu (1), °C

- t (Nhiét do theo nhiét k€ bau khé) — Do trong moi trudng kho;

- 1, (Nhiét do theo nhiét k€ bau uét) — Po trong moi trudng wét;

- 1, (Nhiét d6 diém suong) — (Ha dén nhiét do ndo d6 thi nuéc trong khong khi
ngung tu lai. Nhiét d¢ diém suong (1,.) c6 lién quan t6i chiéu day tudng, san). |

5.1.1.4. P dm tuong doi ctia khong khi: Ky hiéu (o) ;

Khi khong khi 4m bio hoa titc 1a ¢ = 100% = i

Liic d6 khong thé dua thém hoi H,O vao khéng khi duoc nita (co thé con ngu’dt
khoéng thé bay hoi mé héi dugcva sé thay khé chiu). ;

Nhu vay: I

+ Khi ¢ cang 16n — khong khi am nhiéu — cang khé bay mé hoi; I

+ Khi ¢ cang nhé — khong khi cang khé — dé bay mo hai. :

7 . I

5.1.1.5. Dung am: Ky hiéu: (d)

Dung 4m la khéi luong nudc ¢é trong khong khi tinh bing g/kg khong khi.

Pay 1 théng s6 quan trong, chi ph6i manh déi véi viéc diéu hoa khong khi va ting
giam nhiét do cua khong khi.

Khi lvong dung 4m cang 16n thi viéc 1am lanh nhiét d¢ khong khi cang tén nang
luong mdy diéu hoa phdi lam viéc nhiéu hon, anh hudng nhiéu dén céng suit cla mdy
diéu hoa. '

5.1.2. Cac yéu t6 khi hau Anh hudng dén con ngudi va san xuat nhu thé nio

5.1.2.1. Anh huéng ciia nhiét 46 moi truong khong khi |

N6 rét nhay cam véi da thit con ngudi, anh hudng rit 16n ¢én sitc khoe va kha nang
chiu dung ctia con nguoi.

Dé6i véi co thé con ngudi: |

+ Khi mat nhiét 12 lic te (nhiét do khong khi moi trudng) < 36°C (cdm thay rriuit
hoac lanh). 5

+ Khi nhén thém nhiét 12 lic t, > 36°C (cdm thdy ndng).

D6 v6i san pham trong qud trinh san xudt ciing vay.

C6 loai san pham chi thich ing v6i mot khodng t,, nhat dinh (néu khac san pham : do
cé thé bi pha huy). .

Vi du: Trong nha mdy dét thi can t° thich hop cho cdc loai soi. Hay nha mdy th:l_l'C
pham lai cdn t° thich hop cho thuc phdm ché& bién.
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5.1.2.2. Anh huéng ciia d6 dm tuong déi ciia méi truong (o)

D61 véi con ngudi:

-T- Khi d6 am khong khi thap: d& bay hoi mé hoi, khi dé co thé s& thai t° (thuc chat I
su biay hoi nudce).
Igam nuéc bay hot thi co thé thai duoe 600 calo mudn bay hoi mo hoi ¢ < 100%).

+ Khi d6 4m khong khi cao: khé bay hoi mé héi, co thé cham théi nhiét, gay cam
giac kho chiu.

Pai véi san xuat:

+ D6 4m khong khi 14 y&u t6 quan trong 4nh hudng t6i san phdm trong san xuat.

+ D6 4m khong khi cao dé& gay 4m mdc san phdm, tham chi cé thé khong thé thao tic
san xuat duoc.

Vi dy: Soi trong nha mdy dét bi 4m cao thi bét soi khong thé se soi hodc dét vai v.v...

5:.1 .2.3. Anh huéng ciia téc dé lwu chuyén khong khi (gi6) (o,

Tu)? theo nhiét do khong khi ma cén cé téc do gié oy thich hgp dé tao ra mot moi
trudng dé chiucé nhiét do twong duong, goi 1a nhiét d6 hiéu qua (t,,).

|Khi ©°= 16 + 20°C cdin oy = 1 + 3m/s (160

|Khi t°> 30°C doi héi oy = 3,5 + 4,5m/s (mGi c6 cim gide mAD).

h:'lhu vay ngudi ta ¢6 thé chlt dong tao ra moi trudng cd t,, bing cich tao ra mot téc do
gi6 thich hop. |

’iFa ¢6 cong thic tinh sall:
thy = 0,5(t +t,)- 194 Jor
Trong dé: t,,- nhiét dé hi¢u qua tuong duong;
t,- nhiét do khong khi bau kho;
t,- nhiét do khong khi bau uét;
oy~ tdc d6 luu chuyén khong khi (t6¢c do gid).

Cong thifc cho thay dé c6 thé thay ddi t,, thi phéi dua vao e,
Néu o tang thit,, gidm (khong khi moi trudng s& mat hon)
Vif dy: Khi di xe méy véi t6c do ~ 30km/h (trong duong v6i iy = 9m/s).
ac du troi nang, néng nhung ngudi ta van cam thiy mat dé chiu dé 13 t,, gidm so
vO1 phiét do thyc t&).

5.1.24. Anh huong cvia do déc hai trong khong khi (Z):

- M6i trudng c6 chat doc hai (vi du co s& san xudt...)
|
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- Cdc chat gay bai nhir: CO,, khéi thudc, hoi nuéc, bui.... gay thi€u 6xy.

- Tiéng on...

Tém lai: Diéu hoa khong khi va thong gi6 thuc chat 1a viéc: xr 1y nhiét va dm (t°, i(p),
lam sach khong khi nhd oy, va khir chat doc hai Z.

5.1.3. Cac khai niém vé trao ddi khong khi trong nha i

Nhu ching ta biét:

- Khong gian bén trong nha duge thiét 14p boi cac két cau bao che cong trinh

tudng, nén, san, mdi, clfa v.v...

- Céc nhan t§ bén ngoai nha gay anh hudng khong khi trong nha: mac di moi trug

|

i
nhu:

mg

bén trong nha da c6 su cdch biét v6i moi trudng bén ngoai nha, xong van chiu anh

hudng rat 16n cia moi trudng bén ngoai.
Vidu:

- Vé phiét do6 mia he néng bic cling 1am cho trong nha néng bic oi &, hodc

ua

dong lanh gid thi trong nba ciing lanh theo. D6 1a do anh hudng thdm thau ciia nhiét! do

moi trudng khong khi bén ngoai.

- V& do 4m khong khi: ciing vay, do su trao d6i khong khi Iuu thdng bén ngoai va li)én

trong hoac do su dé lot khong khi bén
ngodi vio —> s& lam cho d¢ 4m khong
khi trong nha tuong duong véi do 4m
khong khi ngoat.

- V& t6c d6 luu chuyén khong khi
(thuc chat 1 t6c do bén ngoai nha khac
vi bén trong nha khic ciing giy anh
hudng dén sy trao déi khong khi bén
trong nha.

Cic nhan t6 bén trong nha giy anh
hudng dén khong khi trong nha: ngoai
céc nhan t6 bén ngoai con cb cac nhan
t6 do chinh bén trong nha giy anh
huéng dén su trao d6i khong khi bén
trong phong nhu: con ngudi, d6 dac, cac
thiét bi diing dién, mdy méc v.v... san
sinh ra nhiét lugng lam nhiét d¢ trong
phong ting lén; hodc thai ra cdc chét
doc hai, khéi bui... anh huéng 16n dén
chét lugng khong khi bén trong nha.
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Su d6i Juu tr nhién cta khéng khi trong phong theo nguyén 1y khong khi néng boc
lén, khong khi lanh chim duéi.

(Khi néng di & trén, khi lanh di & dudi phan cich tuong ing qua viing trung hoa &
giita d6 cao phong).

'Véi nhitng nhan t6 anh huéng nhu trén 6 thé s& fam cho khong khi bén trong nha
khong dugc thich hop véi nhu céu séng va lam viéc chia con nguoi. Ngoai ra voi su
chénh léch nhiét do bén trong vi bén ngoai nha c6 thé gay nén hién tugng dong suong
trén bé mat tudng, mat kinh hay nén nha hay dé vat khi nhiét d6 trén bé mat tudng hay
d6 vat nhd hon nhiét do diém suong (ty < 1,,). Bdi vay nhiem vy cla cdc nha thiét ke va
k§ thuat diéu hoa khong khi la phai khac phuc duge cdc anh hudng do yéu 8 khach
quan va chii quan gy ra, nhim tao dugc moi trudng khong khi bén trong nha thich hop
v6i doi song con ngudi.

Trudc hét d6i véi kién triic yéu cdu thiét ké' bao che phdi bdo ddm nhiing vdn dé sau:

- Da do kin (@€ gii nhiét do (t°) va do 4m (¢) 6n dinh trong phong, chill dong thong
gi6, khong dé khong khi bén ngoai ty do lot vao phong).

- i dé cich nhiét: d6i v6i tudng, mdi (chiéu day tudng t6i thiéu 1a 220, mdi phai st
ly chéng néng, chéng thdm).

- Han ché 1am tudng kinh, vich kinh bén ngoai (vi d¢ mat nhiét va truyén nhiét cao,
1am ting ton that cong suit mdy diéu hoa; lai dé bi dong suong, ban bui...).

- P6i v6i cira: Yéu ciu khi khép phai kin khong cé khe hé.

Neéu thiét k& cira 8 kinh, nén 1am kinh 2 16p va c6 bién phdp che chan ning cho
cira kinh.

Véi céc cira di phii m& thudng xuyén nhu & cdc clra hang mua bdn, siéu thi, khich
san v.v... th phai thiét k& man cat gié qua 16 clra dé ngan cich nhiét do bén trong va
ngoai; hodc véi céc cong trinh cong cong khdc, ¢6 nhip do qua lai it thi co thé thiét k&
cira tu dong (v6i nhiéu nguyén 1§ khdc nhau phw: nh& dén cam quang, dén héng ngoai
hay hé théng dién tr v.v...).

5.1.4. Khai ni¢m vé thong gié va diéu hoa khong khi

5.1.4.1. Thong gié

El’{hcii niém: D& ngan can su tich tu nhiét, &m hodc céc chat doc hai va lam sach méi
trudng khong khi, cdn phai tién hanh thay thé€ Lién tuc khong khi trong phong da bi 6
nhi]k’:m bing khong khi tuoi mét 18y tir bén ngoai. Qua trinh d6 thudng goi 1a théng gid.

D;’nh nghia: Thong gié 1 qud trinh trao déi khong khi trong nha va ngoai trdi dé bao
dérp thai ra ngoai nhiét thita, 4m thira, cdc chat doc hai... nham giit cho cdc théng s6 vat
1y, F(hi tuong khéng vugt qué gidi han cho phép.
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Phdn loai:

a) Phan loai theo pham vi tac dung:

1. Thong gi6 tdng thé c6 téc dung trén toan bo khong gian cia phong nhd hé théng
théi khong khi vao nha, hodc hé thong hiit thai khong khi ra hoac két hop ca hai.

2. Thong gio cuc bo c6 tic dung trén mot pham vi hep cta khong gian noi tap trung
tich tu nhiét 4m, hoac doc hai nhiéu hon cédc noi khic (thudng c6 bo phan tich gép hoac

ngin che d€ tang hiéu qua va chéng su lan tda cac chat doc hai ra cdc ving lan céan - vi
du nhu bép, xudng nhiét luyén...). i

b) Phan loai theo phuong thic thuc hién:

1. Théng gi6 cudng biic nhd quat gib (co thé k&m theo 6ng din khong khi hodc khong
¢6 6ng din khong khi) nhd d6 tao ra dong déi luu cudng bitc (ludng khi) trong phong. |

2. Thong gi6é tu nhién 1a 1gi dung sic gié hodc luc nang cta khong khi khi cd su
chénh 1éch vé mat do, 4p sust, nhiét 4o, nho do tao ra dong khi doi luu ty nhién qua clra
ra vio, ctta so clra méi, cac 16 thong gid...

Doi khi ngudi ta lam thém céc 6ng hiit gio, giéng hit gié dé tang luc tu hit (vi du nhu
budng thang cé clta mdi trong v.v...).

Tuy nhién, néu chi thong gié thuan tdy thi van anh huéng nhiéu boi trang thai
khong khi ngoai troi ma chua tao ra dugc vi khi mong mudn. Phdi chi dong dicu tiét
(diéu hoa khong khi)méi co thé tao ra va duy tri dugc trang thii khong khi trong phong
theo ¥ muon.

5.1.4.2. Piéu hoa khéng khi (diéu tiét khéng khi)
Dinh nghia: Diéu hoa khong khi 1a qué trinh tao ra va gilt 6n dinh cdc thong s trang

thai cha khong khi theo mot chuong trinh dinh sin bang cic thiét bi mdy méc ma khong
phu thuoc vao di€u kién khi tugng bén ngoai.

Nhu vay c6 thé coi diéu hoa khong khi 1a qui trinh théng; gié ¢ xur 1y nhiét, 4m
thong khi truéc khi thoi vao phong, thi€t bi cho diéu hoa khong khi khong thé don le ma

phai 12 mot hé thong gém nhi€u khau.

5. CAC CAU TRUC CUA HE THONG PIEU HOA KHONG KHI

Heé thong diéu hoa khong khi bao gém nhiéu bo phén thiét bi hop thanh, mdi thiét bi
thuc hién mot chiic nang riéng, cic thiét bi ¢6 cing chifc nang hop thanh mot khau. '

Hé thong diéu hoa khong khi gém 4 khau.
5.2.1. Khau xir Iy khong Khi

Khau niy c6 nhiém vu tao ra ch€ do nhiét, dm cua khong khi cho phil hop vdi tinh
todn, déng thoi bio dam céc tiéu chudn vé sinh, dé khong khi truéc khi théi vao phong
c6 trang thai dinh trudc.
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Vay khau xir 1y khong khi bao gom céc thiét bi 1am lanh (hodc sdy néng khong khi)
va thiét bi Iam 4m khong khi.

:Day 14 khau quan trong nhat cta hé théng diéu hoa khong khi (khau nay thudng duoc
boltri ciing véi hé thong quat thong gi6 trong budng diéu khéng.

5.2.2. Khau van chuyén va phan phéi khong khi

Khau ndy ¢6 nhiém vu dua khong khi di ducc xir Iy dén noi cdn thiét trong phong. Tai d6
s€ dlen 1a qu4 trinh trao ddi khong khi gifta khong khi duge théi vao véi khong khi trong
phorlg d3 bi 6 nhiém (bdi nhiét, 4m, bui va cac khi thai khéc... do sinh hoat va san xuat).

.Khong khi didu hoa dugc dan tir buéng diéu khong dén cdc phong can diéu hoa. Tai
day khong khi lanh (hoac sudi 4m) duoc phin phdi déu nh& cic miéng thdi gié vao.
(Khong gian c¢in diéu hoa thuong 1a khoang khong tir mat san dén do cao 2m). Dong
tho‘l mét phdn khéng khi méi (khong khi tuoi) dugc b sung qua cira 1dy gi6 tlr ngoai troi
vao tai budng diéu khong.

Sau d6, mot phan khong khi duge tudn hodn trd lai buong di€u khong hoa nhap va
ti€p tuc chu trinh méi (dé tiét kiém khong khi lanh hoac &m, tic 12 tiét kiém nang luong
cho may diéu hoa khéng khi) nh& vao cdc miéng hit gié véi dudong ong gidé héi va quat
gid héi. Khong khi thai duge thai ra ngoai qua cira théi gié tai buéng diéu khong.

Nhu vay, khan van chuyén va phan phéi khong khi thudng bao gém: quat cap gié
vao, quat gié héi, cdc cira 18y gid twoi va cua thai gié ¢ nhiém; cdc dudng ong cip gid,
dudmng gi6é héi, cic miéng thoi gié vao phong v cdc miéng hit gié thai trong phong.

5.2.3. Khau cung cap nang lugng

Khau nay c6 nhiém vu cung c4p nang lugng cho hé théng diéu hoa khéng khi hoat
dong. Bao gdém cdc dong co dién din dong cho céc thiét bi bom, quat, may nén, c6 thé
c6 ca ngudn hoi nude hoic nude néng cip nhiét cho sudi am; hé thong lanh cip lanh cho
buc?ng diéu khong, hé théng cép thodt nudce v.v...

Khau niang luong chiém phin 16n chi phi dau i, ciing nhu chi phi van hanh cia toan
hé thong.

Céc thiét bi cia khau nay thudng duoce dit riéng thanh timg tram (vi du: tram bién thé
dién, tram lanh trung tim; tram cap nudc, tram giai nhiét cho may v.v...).

5.2.4. Khau do ludng va diéu khién, khong ché tu dong

Cac thi€t bi do ludng ¢ nhiém vu chi thi hodc ghi lai cdc thong s6 (vé nhiét do, do
am tuo‘ng déi) cita khong khi trong phong cin diéu hoa va khong khi ngoai troi sau khi
dugc xUt Iy. Do nhiét do va dp suat cia nuée lanh nude nong, fuu lugng nude, luu lugng
khong khi sau khi da xit 1y v.v..

Céc thiét bi khéng ché va diéu khién tu dong bao gébm: cdc bd phan cdm bién néi véi
céc‘ co cal thira hanh, dugc bién déi truc tié€p thanh tin hiéu dién tic dong 1én cdc co ciu
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diéu khién, dé tu dong déng md& cdc van nuéc lanh (néng), céc clra diéu chinh gia, thay
déi cong sudt clia soi d6t gia nhiét v.v..

Tiy theo mic do yéu cdu cia cic hé théng dicu hoa khong khi ma cdc thi€t bi do
ludng va tu dong diéu chinh c6 thé 1a rat hién dai hoac rit don gian (vi du: phuong phép
may diéu hoa khong khi kiéu clra sé chi ¢6 bo cam bién tr dong déng ngat dicu khi
nhiét d6 gian lanh xudng thip, hon nhiét d6 dinh trudc.

5.3. PHAN LOAI CAC HE THONG PIEU HOA KHONG KHI

5.3.1. Phan loai theo chitc nang lam viéc

1. Mdy diéu hoa khong khi mét chiéu (chi c6 kha nang lam lanh va giam am)

Cic bo phan chti yéu clia may gom:

- M4y nén lanh, gian ngung tu, thiét bi loc va tiét luu, quat gié lam mat mdy, clra hit
khong khi vao (goi chung la gian néng).

- Quat théi gi6 lanh clta dé théi gi6 lanh vao phong (goi chung 12 gian lanh).

2. M4y diéu hoa khéng khi hai chiéu (c6 ca hai khd nang lam lanh hoac suoi am,
giam 4m khéng khi). Cic bo phén tuong ty may mot chiéu, nhung cé thém van dao
chiéu néng, lanh.

3. M4y hit 4m: Co bén giong nhu mdy diéu hoa khong khi mot chiéu, nhung chic
ning chi yéu chi hit &m 1am kho, nén ngudi ta thiét k€ gian néng va gian lanh k€ nhau

trong mot vo may va dat & trong nha. Riéng nhiét do bay hoi & gian lanh may hit 4m thi
thap hon & mdy diéu hoa khong khi dé 1am tang luong hoi nudc ngung tu nhiéu hon

(chay vao khay va dua ra ngoai).

4. M4y diéu hoa khong khi hai chiéu c6 thém chiic nang hit 4m, (mdy c6 b tri 2 yan
dao chiéu, c¢6 2 gian néng: 1 gidn lam viéc cho ch€ d¢ lam lanh hoac sudi 4m, mot gian
lam viéc cho ché d6 hit 4m).

* Chii y: V6i moi gian lanh cha mdy diéu hoa khong khi, lam viéc véi nhiét do bé mat
thdp hon nhiét do diém suwong déu c¢6 kha nang khir 4m khong khi trong phong, luong 4m
giam nhiéu hay it tiy thuoc vao nang suat gi6 va nhiét do bé mat cla gian lanh, (quan sét
thuc t€ ta thdy nudc trong 6ng ngung clia cic may diéu hoa khong khi chdy ra ngoai chinh
12 phan hoi nuéc cha khong khi trong phong da dugc hiit 4m dua ra ngoai.

5.3.2. Phan loai theo cdu tric cia may

5.3.2.1 May diéu héa cuc bé (dic diém 14 cong sudt nho, phuc vu pham vi hep):

a) Méy diéu hoa kiéu cita s6:

Gian néng va gian lanh dugc b6 tri chung trong mot vo mdy, nita gian néng nho ra duge
tiép xtic v6i khong khi ngoai trdf, nira gian lank dugc ti€p xde vdi khong khi trong nha.
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PHAN XUYEN QUA TUGNG

MAY NANG VE PHAN DUG! (NGOAI)
NEN PHAI CO GIA DG

—_—

{CUA Gio Hon
HUTKHIVAO
VONG TUAN HOAN

(CUA GiO LANH)
QUAT THAI GIO LANH
VAC PHONG

Rl

QUAT THSI RA GIO NONG (BAY LEN)
LAM MAT MAY BANG GIO

C{Ia LAY KHONG Kl YUt

V277777277777

TUBEN NGOAI VAO

GIA DO MAY

Hinh 6.3: Mdy diéu hod cuc b kiéu cita s6

s loai mét chiéu chi 1am lanh, ¢6 loai ca 2 chiéu (néng lanh).

‘GOm 2 phan riéng biét.
- Phan trong nha (Indoor unit);
- Phan ngoai nha (outdoor unit).
C6é nhi€u loai céng suat khic nhau
6.000, 9.000, 12.000, 15.000, 18.000,...
50.000BTU/h (loai cong sudt nhé thudng
chi ¢6 2 khéi: 1 gian néng ngoai va mot
gié!n lanh trong; loai céng suit 1dn hon c6
thé%' c6 1 gian néng ngoai va nhiéu gidn
lanh bén trong nha).
:Cé loai mét chiéu va ¢é loai 2 chiéu.
b) Mady diéu hoa ghép:

Ch thich:

1- cuc trong nha (indoor unit)

2- cira gié vao

3- ddu cam nhiét trong phong

4- dén bdo hiéu nhiét d¢ trong phong

5- bang diéu khién tir xa

6- day néi dién

7- clra théi gié

5.3.2.2 May diéu hoa khong khi kiéu ti

(Cong sudt thudng 6000, 9000, 12000 BTU/h.

Hinh 5.4: Mdy diéu hoa cuc bé kiéu ghép

8- phin loc bui
9- cuc ngoai trdi (dutdoor unit)
10- cfra gi6 giai nhiét vao
11- cira gi6 gidi nhiét ra
[3-buléng mong
12- 6ng hiit, 6ng dan long, 6ng din nudc
cdch nhigt 6ng duge cudn chung lai véi nhau

Cong suat trung binh, phuc vy cho phdng ¢é dién tich tuong déi rong, vi du nhu
ph(‘)%ng hop, hoi trudng, phong khan gia < 500 cha.

91



Diéu hoa dang nay c6 thé coi 12 nira cuc bo nira trung tam (do pham vi phuc vu tuy cé
rong hon nhung van do timg bo phén tach biét, cuc bd trong cong trinh, va nguyén 1y
hoat dong gin gidng nhu may diéu hoa trung tam gém mot gian néng va nhiéu gian lanh
hay nhiéu cira théi gié lanh vao phdng, tuy nhién vé cong suat thi con nhé hon nhiéu so
véi mdy diéu hoa trung tam, nén goi 1a di€u hoa dang tu.

Diéu hoa khong khi kiéu ti ¢6 loai 1 chiéu va loai 2 chiéu.

5.3.2.3. May diéu hoa khong khi trung tém I

Cong suit 16n hang tram ngan BTU/h, hang tram ngan kcal/h ¢é thé phuc vu- cho
-mot cong trinh vai ngan mét vudéng, hoic timg cum, ting khu vuc cta nhitng cér@g
trinh 16n. '

Gian néng cuia di€u hoa trung tam 13 ca mot hé théng mdy cé kich thudc kong kénh,
thudng phai dat trong mot phdong may goi 1a phong k¥ thuat diéu hoa trung tam, hoac
dat trong mot khung v mdy 16n dit ngoai trdi, trén san thugng. ?

Céc gian lanh 12 mét hé théng gém rat nhiéu cira thdi gié lanh vao cdc phong cin
diéu hoa.

Gian néng va gian lanh clia mdy diéu hoa trung tdm dugc ndi v6i nhau qua hé
théng dudng &ng din chat ti lanh (hodc 6ng dan gi6é lanh) nam trong hop k¥ thuat
ding di xuyén qua cic ting nha vao cdc ong nhinh ndm ngang phia trén tran k¥
thuat clia céc ting. , |

Bdi vay khi thiét k& cho hé théng diéu hoa khong khi trung tam cén phai dac biét chi
¥ dén cac hop k¥ thuat, trin k¥ thuat, phong k¥ thuat trong thiét k€ kién tric.

M4y diéu hoa khong khi trung tam c6 loai chi c6 mot chiéu va c6 loai 2 chiéu.

5.3.3. Phan loai theo phuong phép xir Iy khong khi

5.3.3.1 Mdy diéu hoa khéng khi xu Iy khong khi truc tiép

Khéng khi dugc 1am lanh (hoac sudi 4m) va lam kho do trao déi nhiét truc ti€p & gian
bay hoi clia mdy. -

5.3.3.2 Mdy diéu hoa khoéng khi xiz Iy khong khi qua cdc ciia cdp gio vao va gio hoi

Khong khi dugc diéu hoa nhd vao viéc cung cdp khong khi tuoi da xir 1y qua céc clra
théi gié vio phong va céc clra hit gi6 hoi ve.

5.3.3.3 Mdy diéu hoa khong khi xit Iy khong khi lanh bdng nudc kiéu buong phufn

Nuéc lanh duge xir 1§ trong budng phun ciing véi quat gié lam mét tao thanh céc hgt'
bui nudc li ti bay hoi 1am ha nhiét d6 khong khi xudng nhiét do mong muén réi théi Va0
cdc phong can di€u hoa qua hé théng dng dan gid.
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5.3.4. Phan loai theo phurrong phap lam mat binh ngung cta may lanh

5.3.4.1. Mdy diéu hoa khong khi duoc lam mdt béng gié

 Trong d6 thiét bi gian ngung tu 13 loai gian 6ng ¢6 cdnh tan nhiét, duoc lam mdt nhe
quat gié va gio troi.

i(V;’ du: cdc mdy diéu hoa cuc bo, diéu hoa dang ti, diéu hoa trung tam kiéu VRV...).

|Céc mdy diéu hoa khong khi 2 chicu (c6 ca chic nang sudi dm) déu thudc nguyén 1y
lél’i‘n mdt bang gid.

|

|Trong d6 thiét bi gian ngung tu kiéu ong vé dugc 1am mét bang nudc tuin hoan,
nh& vio thap giai nhiét nuéce dat & ngoai trdi (Vi du: nhu mdy diéu hoa trung tém kiéu
Water Chille).

Cac mdy diéu hoa khéng khi gidi nhiét bing nuéc chi 4p dung cho cdc mdy diéu hoa
1 chiéu (1am lanh).

5.3.4.2. Mdy diéu hoa khong khi duoc lam mdt bang nudc

5.4. NGUYEN LY CHUNG CUA MAY PIEU HOA KHONG KHi

!

* Cdc b6 phan chinh ciia hé théng lanh:

GA & DANG LONG GIAN NGLING TY GA & DANG KHI
P2, T2 ] | [—
LENG ! ~ !
T KR I
, P
I
I I -
. VAN DAC CHIEU MAY NEN LANH
| , (LOG)
i 1
¥
: B8O TIET LUV
| [ it B - |
i
: | m | Pa, T4 : HE THONG
: \\y 1\ L DAN GA
] 4 . i
1 - - 1
LT TN g
LAM LANH GIAN BAY MOl GOM NHIEU ONG vO 6O CACH TAN NHIET
- - - =SUGI NONG (GIANLANH} BE TRAO B3 NHIET YOI KHONG KHI TRONG PHONG
(BH) { TRUYEN LANH HOAC TRUYEN NONG )

Hinh 5.5: So dé nguyén Iy cia hé théng lam lanh (sudi ém)

5.4.1. Miy nén lanh (MN)

May nén lanh 12 b6 phén tao ra &p suit cao va 1am ra moi chat lanh: 4p sudt c6 thé lén
t6i 17 at va nhiét do khi hoat dong Ién t6i 100°C.

|

|
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May nén lanh ¢6 céc loai.
- May nén tr& (dong co nim ngoai mdy nén);
- M4y nén (16¢ kin) dong co nam trong 16¢ kin;

- M4y nén ntra kin (12 loai ¢6 ndp déng m& dé c6 thé sira chita.

5.4.2. Gian ngung tu (gian noéng - NT)

Gian ngung tu la bé phan 1dm cho gas dang tir dang khi chuyén héa sang dang léng
(nguyen 1y la: do gian ngung tu dugc lam lanh béng gié hodc nudc, khi gas tir midy nén
t6i v6i 4p sudt cao va nhiét do cao (néng) khi di qua gian 6ng vo ¢6 canh tan nhiét gap
lanh s& 1am khi gas ngung tu lai thanh gigt bén trong Sng va tao thanh chat gas 16ng (nén
goi la gian ngung tu).

Gian ngung tu clia cdc mdy diéu hoa c6 2 loai kbac nhau co ban:

- Gian ngung tu duge 1am mat bang nudc;

- Gian ngung tu dugc lam mat bang gid.

Loai lam mat bing nuéc hay gidi nhiét bing nudc thudng 4p dung cho cic mdy diéu
hoa ¢é cong suat 16n do téc d6 ngung tu nhanh hon so véi may duge lam mat bing gio.

5.4.3. Thiét bi tiét luu (b6 tiét ru - TL)

Thiét bi tiét luu 13 bd phan 1am cho gas 10ng tir gian ngung tu dén dugc bay hot dé ha
nhiét do (lam thanh gas lanh) réi chifa vao binh gas lanh dé dua vao su dung.

Nguyén 1y do: B tiét luu dugc cdu tao bdi rat nhiéu Sng mao nhd 1i ti, khi gas 16ng tr
gian ngung tu t6i véi dp sudt 16n P, di qua cdc 6ng mao nhd li ti nay s& duoc phun ra Y
dang hoi (gas 10ng bay hoi), nhd vao su bay hoi dot ngdt nay lam cho nhiét do cla gas

trong 4y ha xuéng rat nanh va tro thanh gas lanh (c6 thé diéu chinh mic do lanh theo ¥y
muén bing thiét bi diéu khién van tiét liu).

Chii y: cdc 6ng mao trong bot tiét luu rit nho bé, mong manh, nén phai hét sic chu ¥

tranh va cham lam hong.

5.4.4. Gian bay hei (gian lanh - BH)

Qua bd tiét luu, gas bay hoi va tr& thanh gas lanh (théng thudng nhiét d¢ ~ 5°C), Irdi
dan dén gian bay hoi dé 1am lanh khong khi trong phong do trao déi nhiét. i

Gian bay hoi 12 bd phan truc ti€p trao ddi nhiét v6i khong khi trong phong can dleu
hoa. Tai day gas lanh di trong cac ong vd ¢6 canh tan nhiét duge quat gid thoi vao trong
phong va nhén nhiét ti khong khi trong phong (trao doi nhiét). Luong gas lanh sau kh1
di qua gian bay hoi (glan lanh) va trao déi nhiét véi khong khi trong phong thi da glam
lanh nihéu va quay tr& vé mdy nén (MN) dé tiép tuc chu trinh sau. |

* Luu y: D61 v6i nguyén 1y hoat dong
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- & gian bay hoi (BH) str dung nhiét hifu ich 12 1am lanh (mia he);

- O gian ngung tu (NT) sir dung nhiét hitu ich 1a lam sudi 4m (mia dong).

-* Mai chét lanh: 1a chét d€ 1am lanh, ha nhiét nhanh (thudng diing khi gas Freon).

* Chat tai lanh: 12 chat mang nhiét d¢ lanh (hoac néng) di bén trong ong din dé
chuyen t6i gian bay hoi, chat tai lanh c6 thé Ia gas hoac la nudc, néu la nude thi khong
nhod hon 3°C (néu khong s& bi dong ciing), va chi ¥ chiéu dai dudng Sng dan chat tai
lanh khong nén dai qué quy dinh (100m), néu khong s€ lam néng may do tai qua xa lam
hong may.

% Chat bom tron: 1a ddu lanh hoa tan trong Freon. D4u lanh 1am nhiém vu boi tron tdt
ca cac thiét bi trong mét qué trinh luu hanh cba gas (chét tai lanh). Bit dau tir may nén
(MN) réi lai trd vé MN. C6 thé khi dén mot vi tri nao d6 gap lanh lau, dau nay bi dong
dong lai trong &ng gay tac, boi vay khi lap dat can chd ¥ nguyén tac sau: gian lanh bao
gid' ciing phai dat cao hon mdy nén (thudng mdy nén dat trong khoi gian néng) dé néu
¢6 dédu dong, né co thé tu chay vé mdy nén khi tat mdy nhiét do trong ong trd lai binh
thudng 1am d4u tan ra va chay vé mdy nén.

5.5/ MAY PIEU HOA KHONG KHI CUC BO

* Pac diém: La mdy cé cong sudt nho, chi ding cho cdc khong gian hep tich biét v6i
cédc/khong gian khéc.
Nén ip dung cho céc cong trinh quy mo phd, ¢6 cdc phong dién tich nho, thiét k&
dog lap.
X Uu diém: Gid thanh ddu tu cho mdi mdy khong cao, d€ lap dat thi cong nhanh, khi
s&r dung ¢6 thé chi dong hoa toan trong viéc bat, tit mdy, (chi bat may cho cdc phong
cdn!diéu hda, nhu vay sé tiét kiém duge nang luong vao ding ché); do bén cao.

. Nhuoc diém: Do cong sudt nho nén khong phit hop v6i cic phong 16n, cong trinh
quy mé 16n, mat khic néu sit dung qué nhiéu mdy diéu hda cuc bo vio cong trinh 16n thi
gid thanh lai cao hon la ding diéu hoa trung tam.

* Phan loai: C6 2 loai:

4 Diéu hoa cuc bo kifu clra s6 (hay goi 12 diéu hoa 1 khéi, gian néng va gian lanh
ching trong mot vo mdy);

- Diéu hda cuc bo kiéu ghép (gian néng va gian lanh dit tach riéng). M4y diéu hoa
ghép cé thé gom 1 gian ndéng bén ngoai va 1 hoac nhiéu gian lanh bén trong nha tity theo
cong sudt cha mdy).

5.5.1. M4y diéu hoa kiéu cifa sd

']g‘oz‘m bo hé thong va gidn mdy néng lanh duoc lp dit trong mot vo mdy chung.
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Hinh 5.6: Mdy diéu hoa cuc bg kiéu cia sé

1- quat huéng truc, 2- dong co quat, 3-clra 14y gio tuoi, 4-quat ly tam, 5-dan bay hui,
6-phin loc khong khi, 7-t4m ngin cdch nhiét, 8-bang diéu khién, 9-6ng mao, 10-phin sdy loc,
11- bau gidin nd, tich Iong, tiéu am dudng hiit, 12-mdy nén réto, 13- dan ngung, 14- phin loc

khong khi: A-B khéng khi lanh trong phdng vao va ra, C-D gié giai nhiét vao va ra.

May ¢6 2 quat gi6:

- 1 quat g16 néng;

- 1 quat gi6 lanh (d€ théi khong khi lanh vao phong).

LA loai may l6c kin. Moi chat lanh la khi gas, vi du Freon...).

Gian ngung tu lam mdt bang gié.

Gian bay hoi la gian ng vb ¢b cdnh tan nhiét, trao déi nhiét tryc tiép véi khong khi
trong phong. '

Do gian néng (phin c6 dong co mdy nén) nim trong ciing mot v mdy nén loai diéu
hoa mot khéi c6 tiéng 6n 16n. !

* Cdch b tri ldp ddt.

Khoéng nén bé tri qué cao so vii mat san (vi khé thao tac lap dat va hiéu qué léllrn
lanh kém). '

Thong thudng nén b6 trf & tdm cao khodng 2m, so v6i mét san (hi¢u qua lanh 16t
déng thai luu théng khong khi trong phong t6t). ;
|

Né&u dat thdp gdn mit san thi t6i thiu phai cdch mit san 20 + 30cm.

Can Jua chon vi tri 1ap dat cho phil hop ca vé chiéu cao ciing trén mit bing phong:
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- Bén trong nha.

Can chon vi tri sao cho ban kinh phuc vu hop 19, théi gié lanh ra 6t nhat, dé hoa déu
khiilanh trong phong, va 1am nhiém vu tuin hoan khéng khi t6t,.

< Bén ngoat nha.

|

Phai chii ¥ khong bi vat can & ca 3 phia che gi6 lam néng may.

5.5.2. May diéu hoa ghép (con goi 1a mdy diéu hoa 2 khéi, 3 khéi v.v..)

i

Mady g6m 2 bd phén riéng biét 1a gian ndéng (ngoai nha) va gian lanh (trong nha) duoc
. ghép néi véi nhau qua dudng Sng dan gas lanh va day dién, thong thudng la mét gian
néng va mot gian lanh, song vdi may cong suét 16n hon c6 thé ¢6 2 hoac 3 gian lanh.

5.5.2.1. Cdiu tritc ciia mdy

|

* Khoi trong nha IU (Indoor Unit):

|

Khéi trong nha 12 gian lanh (hogc sudi &m néu 1a mdy 2 chiéu).

! ¥

Hinh thiic cé nhiéu kiéu khéc nhau (vi du: kiéu treo tran; kiéu treo tudng; kicu dat
SAN'V.V...).

Cac bo phan thi€t bi dat trong mot v mdy gém: Gian bay hoi bang 6ng vo6 ¢d canh
tin |nhiét; quat dé théi gi6 lanh vio phong; cira théi gi6 lanh; cira héi gid vé clng v6i tim
ngan loc bui; khay (mdng) chia nudc ngung va ong dan nudc ngung ra ngoai cling vol
mot s6 thiét bi diéu khién khéc.

T / ]
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Hinh 5.7: Cdu tao mdy diéu hoa ghép
A) Cuc ngoai troi: 1- 10c (dong co mdy nén); 2-dan ngung; 3- quat dan ngung;

4-dong co quat; 5-hop ddu dién; B) Cuc trong nha: 6- hop dién; 7-dan bay hoi;
8-phin loc khong khi; 9-quat kiéu truc cin; 10-bii dng (6ng hit, ong dan long,
6ng thodt nuée va day dién ndi hai cuc); 11- tudng gach.
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Chii y: Néu 6ng din nude ngung bi tic s& mau chéng gay hong may.
* Khéi ngoai nha: Ou (Outdoor Unit).

La gidn néng, bd phan sdn xuat ra gas lanh dé cung cap cho gian lanh hoac sudi dm nha.
Cic thiét bi duoc 1ap trong mot vo bao che gom: |
1. M4y nén lanh (con goi 1a 16c mdy, 16¢ gas);

2. Gian ngung tu (vdi gidn éng v6 ¢ canh tan nhi¢t lam mat bang gid).
3. Quat lam mat may.

4. Bo tiét luu.

5. Clra thdi gié néng tir trong mdy ra; cira hit gié tir ngoai ‘vio dé 1am mat mdy
(thudng nim & phia mit sau & 2 bén canh clia v6 may).
6. He théng dién va cdc thiét bi diéu khién khéc.

5.5.2.2 Cdc kiéu gian lanh (IU)
a) Logi ddr san: Théi khi lanh ra § phia trén. Hit khong khi da trao déi nhiét yé &
phia dudi.
KHi LANH

KHI LANK

KHi NONG

) KHi NGNG KHi NONG
KHIi LANH

Hinh 5.8: Gian lanh loai ddt san

* Déc diém:

- C6 cong suat 16n.

- Cac duong 6ng dan gas di chim dudi san.

- Phit hop v6i cac phong sanh hay phong hop = 100 ngudi.. i

- Vi trf dat & st tudng, noi khong vudng di lai.

- C6 loai thiét ké theo kiéu ding (cao) ¢6 loai thi€t ke theo kiéu nim (thap).

b) Loai treo m&ng:

Thudng thi€t k€ dai theo chiéu ngang, cira théi khi lanh ra & phia dudi cla hoi gi
o phia trén.

C6 6ng gas di sau mdy, xuyén qua tuong néi véi gian néng & ngoai, ong gas duociboc
bao 6n dé gilf nhiét.

Ch
<
o,

Thudng dat & do cao = 2m + 2,5m so v6i mat, dat & vi tri trung tdém khong gian can
diéu hoa, c6 ban kinh phuc vu hop 1y (Tinh theo cong suat va kha nang dép (ng cia mdy).
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¢) Loai treo tran (cé nhiéu loat):

* Kiéu casette (dm trdn): Thudng bé tri clta thdi gié lanh ra & giita va cdc khe héi gié

vé & xung quanh. w
I . i -~ L d Ly %
Kiéu nay phai treo tran gia (chiéu cao thong £ = ;
—

thuy tir trdn gia dén trdn bétong cot thép 61
thiéu = 500mm) va do cao ti tran gia so v4i mat

san: nén > 3,5m dé khéi bi qué lanh vao dau \
ngudi & dudi. KHI NONG BA N
5 TRAO BOI NHIET ‘%‘i‘%\\

Kiéu casette thudng hay dat cho cic phong
rong, ¢é chiéu cao khd 16n (vi du nhu phong NG ol LA
sanh, phong hop, hoi trudng...).

bac diém: Loai nay thudng c6 bom nudc
ngung trong hop casette (bom rit nhd) dé bom nuéc ngung ra ngoai tién 1gi cho viéc thoat
nudc ngung & gian lanh, ciing ¢6 loai 6ng dan nudec ngung dugc dat déc dan ra bén ngoai.

Hinh 5.9: Gian lanh kiéu casette

* Kiéu dp trdn:

Ciing twong ty nhu kiéu casette, nhung toan bé vo hop nay nim nodi 4p sit tran gia,
nho 161 hin ra trén mit trén.

Loai n2y thoat nuéc ngung phai di nguoc 1én nén khé khan hon do dé bat budc phai
¢6 bom nudc ngung dé bom ra ngoai.

fng nud P

: dng nudc ngung gén irén gia
7 77 I// 5
i 7o) O
7 %

| Hinh 5.10: Gian lanh kiéu dap tran

* Kiéu gian lanh vé tinh: Loai nay thudng ding cho cdc phong dong ngudi dé tang
cuong khong khi tuoi, 6xy.

gian lanh chi

dng |3y khong Kbl tugi
tlr Dén ngoai vao

e (2

cac gian vé tinh

/ \\ (clraghdi gié )

{cira héi gio vé)

Hinh 5.11: Gian lanh vé tinh



5.5.2.3. Ldp ddt gian lanh (gian trong nha)

Trudc tién phai lua chon loai gian lank cho phi hop véi yéu cdu cin diéu hoa, lap

theo diing c4u tao ctia mbi loai da gi6i thiéu trén. Dat & cdc vi trf sao cho khong khi lanh

dugc phan bd déu trong phong.

- P61 voi Ong gas dan lanh:

+ Khéng dugce qua dat (tir gian néng dén gian lanh < 10m).

+ Khong duge ngodn ngeo, gdp khdc nhiu lam gidm édp lyc va hao tén trong ¢
trinh luu chuyén.

- Dbéi véi 6ng thodt nudc ngung:

+ Khong l4p dat chim, chon tudng... vi khi tic khé phat hién va khong chifa dugc.

+ Néu khong ¢6 bom nudc ngung thi dng thodt phai déc 5%.

+ Khéng lap xiphong.

+ Doan cong tir mdy ra ding &ng mém.

+ Han ché t6i da cdc chd ngoat ngéo.

+ Tuyét d6i cim khong cho ngéc cao 6ng lén s& gay tac do bui va can ban dong lai &

ONG THOAT NUGC NGUNG

(SAl) ( SAl) [SAl)

Hinh 5.12

- D6i véi ddy dién nguén: sit dung he thong day dién riéng cho dieu hoa (day chiy
16m, cong sudt 16m).

- Dot véi may diéu hoa cuc bo (cong sudt nho):

Khoang céch xa gifia 2 gian néng lanh clia dicu hoa cuc b6 chi nén < 10m (cang ngan

cang t&t dé d& ton hao nang luong).
5.5.2.4 Ldp ddt gian néng (gidn ngodi nha)
- Loai don hé 12: 1 gian néng — 1gian lanh.

- Loai da hé 1a: 1 gian néng — nhiéu gian lanh.

160

dat

Jud

tai

Cin chii ¥ do cao chénh léch giffta gian lanh bén trong véi gian néng bén ng
(thudng gian lanh dat cao hon gian néng la t6t nhat; cac trudmng hgp dac biét co
dat gian lanh thdp hon gian néng thi khéong 16n hon 3m vi néi chung ciing s&€ chg

hoéng may).

0al
thé
ng




- Chi y dat gian néng thip hon gian lanh. D3t noi thodng gi6, tan nhiét t6t ¢4 4 phia
xung quanh, mat trudc cdch vat can 16i thi€u > 1000, khoang tréng phia trén dé thao téc va
thoat khi néng phai > 200; khodng cich sau lung mdy phai > 200, hai ben cach may >300.

Neu dat cho nhiéu tang thi cdch nhau t&i thi€u > 500 theo chiéu dimg.

;% KHi NONG / %
%m - %:vsm >30%
é__ /I 777 | T
Z el Y,

TUGNG CHAN MAT TRUGC

Hinh 5.13: Lip ddt gian néng

?.5.3. Phudng phap tinh céng suat lanh so b

.:5.5.3.1 Phuong phadp tinh theo m’ san cdn diéu hoa

Quy déi don vi:

< 1Ma luc (siic ngua) = 1J = 0,75kW.

1kW/h = 860kcal/h.

lkecal/h = 4BTU/h

Tinh = 150 - 200 kcal/h/1m’® san (cho khu vuc giita nha) ~ 600 - 800 BTU/h/1m® san.
Tinh = 200 - 250 kcal/h/1m® san (cho khu vuc ddu héi).

(Néu phong dong ngudi thi phéi tinh tang 1én 1,5 1dn).

5.5.3.2 Phuong phdp tinh theo s6 nguoi trong phong

Thudng 4p dung véi phong tap trung déng ngudi nhur phong hoi truong, phong khan
gia.l. Binh thudng méi ngudi thai nhiét 200 kcal/h, nén khi tinh cong sudt lanh theo s6
ngudi trong phong thi ngudi ta thudng tinh 200 kcal/h/Ingudi (d€ can bing véi luong
nhirf:|t néng thai ra).

-:POT véi nha tuon g kinh, vdch kinh thi phdi nhan them hé s6 (= 1,2 + 1,5)
-|BGI vol comng sudt lank cdn thiét cho | phong: cht yé&u phu thuéc vao dién tich m®
clia 1 phong chir khéng phu thudc vao khéi tich clia phong. Vi dé [am tang (hoac giam)

(J“‘C cho 1m’ khong khi trong phong chi can 2,4kcal/h (d6 14 con s6 tinh todn khoéng
ddno kc, Vidy I phong 50m’ khong khi, chi cdn hon 100kcal/h 12 di dé 1am tang (hoac
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sudi am) thi méi m? san lai cdn = 150 + 200 kcal/h d€ duy tri nhiét d6 4n dinh).

- Doi vdi cdc phong dai khéong nén chon 1
mdy céng suat 16n dat & gilta ma nén chon
mua 2 mdy cong sudt = 1/2 dat 6 2 vi trl dé
khong khi diéu hoa duge déu hon (hinh 5.13).

5.5.4. Van hanh sir dung may diéu hoi
khang khi

Khi may nghi (& ché do khong tai) tic 12 &
trang thdi cAn bing.

Khi mdy chay: dp suét ban dau P, 16n gap 4
ldn 4p suat cudi P (khi mdy dé chay 6n dinh)

Bdi vay khi vira tt mdy ma bat trG lai ngay la rat nguy hai cho mdy (rat dé hong
lam gly tay bién ctia dong co may nén do dp suat va téc do thay déi dot ngot). Do dé khi
vira tit, tuyét doi khong dugc bat trd lai ngay (thdi gian doi € mdy trd vé trang thdi can

bang it nhat [a 3 phut).

* POT voi gian nong:

_ Tuyét déi khong duge che phil gi lén trén gian ndng (vi du phoi quan do, khan lau v.v.

L1

9000

L1

9000

( TETHON )

LI

18000 BTU/H

( KHONG TOT)

Hinh 5.14

)

giam) di 10°C thi qua la khong dang ké. Nhumg dé duy tri dwge khong khi lanh (hci:aflc

vi

- Khong duoc 1am can tré viéc thai nhiét thira cia gian néng, nén dat noi thoang gié.

- Khong dugc dé vat gi dung cham vao canh quat gi6 clia mdy.

* Poi voi gian lanh:

- Khoang 2 tuan 1 4n nén r& tdm ngén bui lau rita sach bui dé khéng gay can gié hoi
vé. Muc dich cua tdm ngin bui la dé che chin bui bam vao céc 14 tan nhiét s€ gay can
trd va lam gidm tic dung truyén nhiét ctia gian lanh vao khong khi. Do d6, khong ducc

thdo bd nap che bui nay.

- Khong diing tay dé 1at chinh cdc chdp lai huéng gié (s& bi gdy hong). Chi dleu

chinh bing diéu khién tir xa).
5.6. MAY PIEU HOA KHONG KHI DANG TU

Gém c6 hai loai chinh:

- Ta diéu hoa khong khi dugc Iam mdt bang gié {(cong suat khoang 50.000

100.000 BTU/h).

c!ié’n
|

- T diéu hoa khéng khi dugc lam madt bang nuéc (cong sudt khoang 120.000 dén

400.000 BTU/h).
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5.6.1. Tt diéu hoa khong khi dugc lam mat bang gi6

Maiy diéu hoa dang t0 thudng gém 2 bo phan tich roi nhau: gian néng bén ngoai nha
va glan lanh bén trong nha.

Glan néng clia mdy diéu hoa nay thudng dugc dat ngoai trdi hodc trong mdi che
thogng dé 1am mét bang gid.

Vé co ban gian néng cla cic médy diéu hod nay ¢6 cau tric nhu nhau. Riéng gian
lanh thudng c6 2 loai khac nhau: kiéu ti dimg va kiéu tit treo.

a) Gian lanh i kiéu ditng:

Gian lanh ti kiéu ding dugc bé i trong 1 vd may kiéu th dit trén san st tudng
trong nha.

Trudng hop 16c mdy nén dat trong gian lanh, thong thudng 16c mdy nén dat & gian
nong bén ngoai (loai khéng 6 1dc, mady nén di kém thudng cong suat nho va c6 uu diém
1a nhe, it 6, it rung, thich hop véi mat bing chat hep va cdc ting gic).

6
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| W e
. Hinh 5.15: Diéu hoa khéng khi dang ti
1 - VO may. 6 - Clra théi gi6 lanh ra
: 2 - Quat gi6 lanh 7 - Clra héi gid vé
' 3 -Gian la_qh 8- Khay chita nudc ngung
' 4 - Bang dieu khién 9 - Ong thodt nudc ngung.

5 - Tam loc bui

C‘éc gian lanh ca td diéu hoa kiéu dimg c6 thé dugc 1ap thém cira hut gid tuoi va ong
cr10| dé din dén cdc clra théi gié treo trdn hoac treo tudng (trudng hop nay phai xay
buong mdy cho ti gian lanh riéng & canh phong cén di¢u hoa, thudng xay ra véi mdy
cong suat 1én). Truong hop 16¢ mdy nén nam & gian lanh trong nha thi viéc hoi dau tron
tir gian lanh vé 16¢ dé dang, nén gian néng bén ngoai ¢6 thé dat cao thap tuy ¥, khong bi
phq thudc nhu may cuc bo kiéu ghép.

|
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Déi véi th gidn lanh ¢ 16¢c mdy nén di kém thudng cé cong suat 16n, nhung co nhirgc
diém la tiéng &n 16n, trong lugng may nang, gdy rung va on truyén xudng tang dudi qua
san. Phuong phdp xir Iy rung xudng san 1a: ngudi ta lam 1 hé¢ khung dam béng go, i ép
hay bétong c6t thép ciach mat san bétong c6t thép mot khodng, khéng cho rung truyén
truc tiép vao san.

Khodng cdach dudng o6ng din gas gitfa hai gian lanh va gian néng 1ot nhat < 5m, ngoai
ra néu phai kéo dai c¢6 thé t6i 30m dugc nhung hiéu qua lam lanh kém di va phai tang
tiét dien dudng éng dé giam trd lyc.

TRAN KET CAU ONG DAN GIO
2,,,,”,,,, I IR T T T T 27y Iﬁ I I T ,2
z Py = == }-H-T\ =7 H
TRAN GIA : MIENG THS1 GIO % 5;,
1]
BUC SAN KHAU Z ;:__ GUA HUT GIO TUOI
F\NWNM ;
W//////////////////é/////{////////////////////WZ
cUA HOI GIOV TU GIAN LANH
{ TIEU HOT AM ) TRONG NHA

Hinh 5.16: Vi du ldp ddt diéu hoa ti kiéu ding cho phong hoi triomg

Vi tri lap dat mdy: v6i cac mdy cé cong sudt 16n, thudng phai xay budng mdy riéng,
sau d6 din qua éng gié dua vao cdc cira thdi gi6 cho cdc phong cin diéu hoa. Phong dat
méy khong 1én, nhung cén chii ¥ cic khoang cach xung quanh mdy theo yéu cdu cha

nha san Xuat. 6ng gié i reo
b) Gian lanh tii kiéu treo: A e ez o
- 7 e, — clra hit gid tuci
- R o . P . z Vi ’)\ E— -
Gian lanh ta kiéu treo thudng bé tri ) Lcrathdigo J 7 '
- - - ” S - - 7 £
16c mady nén & gian néng, do d6 trong P ~
£ cira gio héi dng hiit gi6 ndi

lugng, do 6n, dé rung déu nho, rét tién
cho viéc lap dit va van hanh. Tuy nhién i rea ngodi nha

cong suat mdy thudng nhd hon th kiu zzzzzzzzZIZy |

dimg (khong 16n hon 50.000kcal/h). )
Csu tao cira gi6 lanh ra thudng bo tri  ca théi gio lanh 2 olka hit gié i

& mat truéc chia mdy dé tién cho viéc =

théi gié ngang vao phong (hoidc khi can cita héi i6 vé

lap thém ong gid thi dudng ong di thang 4 treo rong oha

ngang tran trd luc nho). ,
© Hinh 5.17: Gidn lanh ti kiéu treo
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Cira gi6 héi thuong duge bd tri & dudi gam mdy hodc & phia sau lung may.

M4dy diéu hoa tii treo khéng can xay buéng k¥ thuat vin hanh.
5.6.2. Ta dieu hoa duge lam mét bing nuéce

|Tu diéu hoa lam mat bang nudc thudng c6 cong sudt 16n hon nhiéu so véi ti giai
nh1et bing gié, gém 2 bo phan tich biét nhau la: td mdy diéu hoa va thap giai nhiét.

a) B¢ phdn ni mdy diéu hoa gom: Gian lanh, mdy nén, binh ngung tu, tiét luu, quat
gig... (tic 1a tat ca cac thiét bi clta mdy déu ndm chung trong moét th mdy. Cong sudt ¢b
nhiéu loai tir nhé dén 16n ¢6 thé tir 50 + 120 sitc ngua tuong duong 120.000 dén 300.000
B’I{U/h).

Tai th mdy diéu hoa ¢6 cira hit gi6 tuoi va clia théi gié lanh d€ lap thi€t bi 6ng gié
dém vao cdc cira théi gié trong phong céan diéu hoa.

Tu méy c6 thé dat trong lphong k¥ thuat trong nha, tir d6 dén céc ong gid dén cic
phong (6ng gié chinh thuong di theo céc truc thang dimg trong hop k¥ thuat, r6i phan
nhanh theo chiéu ngang ra cdc ting trong trdn k¥ thuét va dén céc clia théi gid).

b) Bé phdn thdp gidi nhiét bang midc:

BE CHUA NUSC
TUAN HOAN

Hinh 5.18: Thdp gidi nhiét

I - Van nuéc bb sung 10 - Gian 6ng phun nudc
! 2 - Van phao 11 - Quat hiit gid.
| 3 - Van xa day 12 - Than vo thdp giai nhiét
4 - 6 - Van chin 13 - Gian lanh trong may diéu hoa
5 - Bom nudc tuan hoan 14 - Léc may nén lanh
7 - Van | chiéu 15 - B& tién Iuc.
8 - Binh ngung 16 - V& mdy th diéu hoa.

9 - Gian 14 tan nhist

";I'hzip giai nhiét bang nude 1 bo phan quan trong ctGa hé théng, nhiém vu 12 [Am mat
cho gian (binh) ngung tu bang nudc theo mot chu trinh tuin hoan.

| 105



NUGC LANH NLIIC MAT '

GAS NONG (KH)
NG LOI CHUA
TAC NHAN LANH

ONG NGOAI CHUA
NUGC LAM MAT

GAS NONG GAS LONG

(KH)

=

1
|BINH NGUNG ENG CHUM BINH NGUNG GNG VO |
{ GAS LONG
NUGC DA NONG LEN

Hinh 5.19: Binh ngung tu dugc lam mdt bdng nuéc

Gian (binh) ngung tu dugc 1Am mét bing nuéc c6 2 loai (hinh 5.19):

- Gian (binh) ngung 6ng chim;

- Gian(binh) ngung dng vo.

% Uu diém cla td diéu hoa giai nhiét bang nude:

Véi cing cong suat mdy nén, cho ra ning suét lanh cao hon mdy gid (may lam mat
bing gi6) do hiéu qua 1am mét binh ngung ot hon.

Céc may lam mat bang nudc thuong dugc nap gas san nén viéc 1ap dat mdy khd don gla_n.

Chon vi tri 1ip dat thdp giai nhiét nudc thuin tién hon so vdi viéc chon vi tri dat glan
néng cia may giod. -

C6 thé dat thdp giai nhiét kha xa budng mdy (Ngoai troi phia san sau, hay trén Téi
nha v.v....). |

* Nhuoc diém: Sau mét thot gian van hanh, binh ngung dé bi déng can va dé bi bim
ban, 1am gidm nang sudt lanh cua may.

+ Cach xix Iy can ban dang hifu co, bun thi ding xa phong (sit) dé xit rira.

+ Can ccbondt thi diing axit clohydric loang ngam réi thut rira).

(Do d6 cac thiét bi ctua thap giat nhiét nude 12 vat lidu chiu duge siit va axit).
Chit y:
- Bé chita nudc tudn hoin phai dfi cho téng céc mdy van hanh trong 10 phit dén 15 phit.

- Quat hit gié gay ti€ng 6n 16n nén can dit cach xa cdc phong chinh va phai co bién
phdp cich am. |

- Khéng thoi gié néng ra gin cira cdc phong &, phong lam viéc xung quanh (cén c6
khoang tréng thodng ngodi trdi dé thai shiét va dm).
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- K¥ hiéu may:
20 = 20 ma luc.
60J = 60 m3 luc.
- Quy dbi don vi:
1 BTU/h = 0,245 kcal/h (1kcal/h = 4BTU/h)
1kW/h = 860kcal/h.

5.6.3. 6ng dan gié cha hé thong diéu hoa khong khi dang ti va diéu hoa trung tam

I
‘Bao gém: 6ng cap gié va ong hdi gio. Y

LSS L LS

: s o
5.6.3.1.0ng cdp gi6 7 @ 7
C6 16p boc bao 6n bang bong thuy tinh 7 ' ///
div 3 =5 7/ | 6NG TRON KHO LIEN KET L
ay >+ acm. % VAO TUGNG, TRAN ?
Nhiét do khéng khi lanh bén trong éng /] ?

~ 17 + 18°C. ’

Téc do gi6 trong 6ng 6 +10m/s Hinh 5.20: Hinh thirc 1iét dién &ng gio

Toe do gi6 théi ra & cha gié lanh ~ 3m/s, (thudng t6c do gi6 trong Ong cdi ~ 8 +
10m/s, sang 6ng nhénh = 4 + 6m/s, khi qua clra théi gié ~ 3m/s).

Vat liéu [am 6ng la tén hoa ddy ~ 1,2 + 1,8mm, tiét dién vudng, chif nhat hoac tron
(nhung tiét dién vuong va chit nhat hop I hon vi dé ché tao gia cong va dé lap dat). Tiét
dién & doan du va doan cuéi 6ng thudng khéc nhau (hinh cén).

* Yeu cau thiét k€ dudng 6ng dan gié:

- Vé chiéu dai: phu thudc vao mat bang, mat cit kién triic. Chiéu dai 6ng tir may dén
diém xa nhai nhanh < 100, 6ng nhanh vao cac tang t6i da < 50m.

+ Ong nén di thang, it gy khiic cang tét.

+ 6ng gy khiic nhiéu s& giy tr& khdng va
khong di dai dugc (hinh 5.21). [ Y0 | navsticneven

&MNG THUGNG TRED
&2 BEN CANH TRAN

- V& tiét dién 6ng: Tinh theo cong thifc sau:

pL B D —

w
L EB THAY B CHIEU
Trong dé: CAO BNG THUONG

TREC AP GIJA TRAN

F- ti€t dién 6ng (m?);

Cr s . [ ]
L- luu luong gié di trong éng (m’/s) (do
nha san xuat ghi trong catalog); Hinh 5.21: Ong dén gié
®- t&c do gié trong dng (m/s). cia mdy diéu hoa khong khi
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+ Ong cdi c6 tiét dién 16n hon.
+ Ong nhanh c6 tiét dien nhé hon.
Vi dy: Cho L clia may UC 30J 12 280m’/m (= 4,5 m'/s). Toc do gi6 trong dng o = 10m/s.
Ta c6:
F = L/o = 4,5/10 = 0,45m’

*Chi y:
- Chiéu cao h ¢6 lién quan dén chiéu cao E@ . ii\
o - - . = . KHONG TOT TOT
cua tran ky thuat, dam, san BTCT...).
- Ngudi kién triic su khi thiét ké cong
“_."Ti— _._“"’t._‘-_h"‘—

trinh can chii ¥ dé€ thiét k& chiéu cao tAng ——r——
nha cho thich hop. KHONG TOT TOT

- Tdn that 4p suat ddu va cudi trong 6ng =~ —————

phu thudc nhiéu vao do dai, d6 nhim, do Kit_ f

gip khiic ctia o6ng. KHONG TET ——=— | RATKHONG TOT

thiét k& tram ti€p dp chuyén tiép.

5.6.3.2. Ong gié héi

Néu di dudi tran thi khong cin boc bdo on (thudng trong nha mdy, xi nghiép) vi c"jng
nim ciing trong khong gian duge diéu hoa. !

Né&u di trén tran k¥ thuat thi phai ¢ bao 6n.

Nhiét d6 khong khi hoi vé bén trong ong khoang 26°C + 28°C.

Téc 4o giod hat vé rat cham (= 0,5m/s).

Vat liéu 1am 6ng va bao 6n cling nhur dng gié cap.

Pudng 6ng vé cang ngin cang &1 (thong thudng ng hoi gid vé thudng di qud 1
phong xir 1y dé loc bui trude khi quay vé mdy dieu hoa dé ti€p tuc tham gia vao chu

trinh moéi).

5.7. MAY PIEU HOA TRUNG TAM

5.7.1. May diéu hoa khong khi trung tam kiéu VRV

May diéu hod trung tam VRV ¢6 céu tric hé thng gan gidng nhu may diéu hoa dang
tt giai nhiét bing gié. Ciing bao gém mot khéi gian néng & ngoai nha va nhiéu gian lzlilnh
trong nha, giita gidn néng va gian lanh dugc néi v&i nhau qua hé thong 6ng dan gas Eainh
va bo lua chon nhanh (BS Unit) (xem so dé ngrvén 1y ié thong VRV ).
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(D May trung tam (gian néng) dat ngoai trdi, giai nhiét bang gio
@) Céc gian lanh trong nha, trao d8i nhidt truc tiép vai khdng khi trong phéng

‘ Hinh 6.23: So dé nguyén Iy hé thong VRV

5.7.1.1. Gian nong (ngoai nha)

Bao gém céc thiét bi: My nén lanh, gidn ngung, bo tiét luu, quat gié 1am mat mdy va
cdc|thiét bi phu ting kém theo.
Gian néng duge lam mdt bang gié, nén phai dit & ngoai trdi, vi tri thodng gié nhu &
trén mai hay & tang tréng, ting k¥ thut cia cong trinh. v.v... Khong nén xay dung bao
che xung quanh lam can gié, gay néng mdy, cé thé lam mai che dé che ning che mua
cho mdy.
5.7.1.2. Gian lanh (trong nha)
Gian lanh trao ddi nhiét do tric ti€p vdi khong khi thudng bao gém céac thiét bi: Gian
ong vo c6 cdnh tod nhiét, quat théi gié lanh va tudn hoan khong khi, khay chita nuéc
ngung tu va ong thodt nudc ngung. Cic thiét bi duge 1ap trong 1 vdé mdy dat chim trong
tran ky thuat va mat na cira thoi gié. V€ hinh thiic ¢6 loai dp tran thdi tir trén xudng va
c6 loai dp ngang ¢o trdn noi that théi gié ngang.
7 Dac di€m chung cta mdy diéu hoa khong khi kiéu VRV va céch lap dat:
Trong moét mach, cho phép néi t6i 8 IU (gian lanh trong nha) v6i nang suit lanh va
kiéu khdc nhau (t3i da c6 thé lén t6i 16 TU khi néi theo trat tr dac biét). Nang suit coa
cic U cho phép thay déi tir 50 +130% nang sudt lanh cia QU (gian ngodi).
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Nhiét do trong phong dugc diéu chinh véi mic do tinh vi rit cao nhd hé di¢u khlen
PID (proportional integral derivative), sai 1éch nhi¢t do dn dinh trong phong =~ + 0, s'c|

Miy VRV thay déi luu lugng moi chat lanh (hodc sudi dm) thong qua hé théng dlcu
chinh tan s6 dién cia mdy nén.

Heé van hanh & khoang nhiét do rat rong: tir 5°C + 43°C cho ca lam lanh va sudi Iﬁm
(2 chiéu).

Chiéu dai dudng 6ng din gas gifta OU va IU t6i da cho phép 1én t6i 100m, cao|do
chénh léch gitta QU va U cho phép t6i 50m. Gian néng thuong dat trén madi (noi
thodng gid).

Téida 5m

(

Do dai
dudng dng gas
16i da 100m

Chénh léch do cao toi
da gilta gian néng {OU)
va gian lanh (U} 14 50m

Chénh l&ch do cac i
da gilta cac gian lanh
(Uy1a 15m

l

Hinh 5.24: Ldp ddt hé thong mdy diéu hoa khong khi trung tdm VRV

Heé thong diéu khién tap trung nén gidm duge chi phi vé thiét bi va lap dat, dong thoi
viéc kiém tra, gidm sat van hanh dugc dé dang.
C6 bo phan lya chon nhanh (BS Unit) cho phép tr dong chuyén déi tir ch€ do lam
lanh sang ché& do sudi &m (hoac ngugc lai) tuy theo nhiét do trong phong.
Khi déng ngudi trong phong, mdy co thé tr dong tang dén khi lanh cho di dung,
nguoc lai khi khéng cé ngudi trong phong mdy tr dong giam bdt cong sudt lanh| rat
nhiéu gin nhu khong Iam viéc, do d6 tié1 kiém dugc tir 15 = 20% chi phi vé néng luong

van hanh.
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Trén mit bang cong trinh & khu vuc trung tam dat méy (irén mdi) can thiét k€ hop ky
thuat thong sudt tir trén xudng dé cho cic dudng ong gas chinh di xuéng cip cho céc
tang (dién tich 16 rong khong nho hon 1m?).

Trén mit cat & cc tang phai thiét ké trdn ky thuat d€ di dudng Sng nhédnh dan gas tir
ong dan chinh di vao cdc phong, chiéu cao thong thuy cia tran ky thuét > 300mm.

Thi cong, l1dp dat dé dang nhanh chéng.

Tuy nhién mdy VRV ia loai rit dat tién so v6i cic may diéu hoa khdc. Mdy diéu
khién hoan toén ty dong nén khi héng héc khé chira, kha phiic tap.

5.7.2. May diéu hoa khéng khi trung tam kiéu Waterchiller

* Dac diém riéng clia mdy: 1a mdy diéu hoa véi chét tai lanh 1a nudc (nude duoc bom
qua binh bay hoi c6 cdu tao nhut binh ngung ty ong triom). Nudc nhan lanh & cdc Ong gas
lanh 16i bom dén cdc gian lanh trong nha.

* Mdy Waterchiller dugc chia ra 2 loai:

- Loai dugc 1am mat bing gid.

. Loai dwgc lam mat may bing nuéc.

5.7.2.1. Logi dugc lam mdt bang gié
Tl"o;‘m b6 hé thong thiét bi cha mdy phat lanh dugc 13p dat trong mot vo mdy 16n dat &
ngoai trdi (thuong ddt trén mdi hodc ngodi sdn) r6i dan 6ng nudc lanh qua tram bom,
bom dén cédc gian lanh bén trong nha.

5.7.2.2. Loai duoc lam mdt mdy bing nuéc (thuong c6 cong sudt lanh rdt lon)

Toan b hé thong mdy phat lanh duge
dat| trong mot phong ky thuat may diéu
hoa hoic dat & ngoai trdi (loai ndy mdy cé
tiéng on va dg rung Ion, tdi trong ndng,
kich thudc céng kénh nén thuong dar ¢
mgilr bdng ring ham, tang trét, tang mdi

cdch ly vai cdc phong chinh). Ngoal ra
con c6 thap giai nhiét nude dat & ngoal
trdi (1rén mdi nha hodc ngodi sdn). Nudc
tir thdp giai nhiét dugc dan xuéng budng
mdy, lam mat gian ngung tu rdi bom trd
lai thép dé tAn nhiét nuGe dd nhan nhiét tix
gian ngung tu va tié€p tuc tuan hoan theo
chq trinh ci.

i ) Hinh 5.25: S0 dé khong gian b6 1ri 1é théng
* Vi . . - ¢
* Vi du minh hoa (hinh 5.25): diéu hod kiténg khi trung tém VRV
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Binh nuéc bs sung dé bd sung nudc cho qué trinh tuan hoan cia hé théng.

n

Binh gidn n& (BGN) thudng dat & vi tri cao nhét cia ddu hit nude hoi ve. Tic dung|de
khi cé bot khong khi & trong ong thi bot khi s€ chay lén néc binh gidn nd va trong c'3|ng
s& luon luon day kin nudc.

BINH GIAN NG
’ |
ONG GAS |
[ [ | 5
. Feu Fou I Fou LONG THOAT NUGCINGUNG
BINH NUGC 80 SUNG .. 2 I e
i - _ &NG CAl :
R —— (TRM PHAT LANH TRUNG [FAM) —— .:—CEG_@ :
—— === NUGC DA BUOC LAM LANH .
— o= KHONG KHI .
DG T . .
$ (MD T2 UO‘J_I’E 4 l \CUAGIG '
D/ iy _ :
* VAN DIEN TU ~3R CUA GIO HOI '
v (VBT AHU :
I BOM NUGC LANH DI
SRR PEOUEDRNbop-peepeysun SRS b mmemmae & T H

BOM HOI NUGC VE
Hinh 5.26: So dé nguyén Iy hé thong diéu hoa khong khi trung tam kiéu Waterchiller

Van dién tir (VDT):
+ VDT.1 ¢6 tac dung diéu chinh tr dong luw Iugng nude di qua gian bay hoi (bqnh
lam lanh miéc) cho thich hop v6i nhu cau cap lanh);

+ VDT.2 d€ diéu chinh nudc tai lanh quay tr& vé mdy khi khong dung hét.
% Viéc cung cdp khi lanh vao phong cdn diéu hoa cita mdy Waterchiller ¢4 2 cdch la:

+ Mot 12 cap vio cdc gian lanh trao doi nhiét truc ti€p vdi khong khi gidng nhu kifu
cdc giin lanh cha mdy di¢u hoa ghép hay dang ti. Goi 12 cdc Fancoil Unit (FCU).

|
|
|
!
i
|

+ Hai 13 cdp vio cdc miéng théi gi6 thong qua bo phan Air handling Unit (AHU).
a) FCU (hinh 5.25):

Co thé 13p tnge tiép clra mat na &p vao
/ 48 théi gi6 tanh truc tip vao phong

i

Ong hdt gié tuai I

Grng dan gio !

s ] 1 =
\O"Q nudolanhdivé 'y g |\ Clahitgiondi a cacménlg\thdi git A

' |

Hinh 5.27: S0 dé bo i AHU
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Trong FCU bao gém: gian 6ng v6 ¢d cdnh tan nhiét véi chat tai lanh la nude lanh

cling véi quat gié lanh tudn hoan, dugc bé tri trong 1 vo mdy dédt chim trong tran, tudng,
hinh thic ¢6 loai 4p tran, cé loai dp tudng, va ¢é ca loai dat san.

FCU thudng c6 cong suat lanh nho nhu cdc gian lanh cia may cuc by (= 6000 + 8000

BTU/h cho 1 gian).

binh bay hoi dan theo éng nudc dén

va

lanh &ng vd c6 canh tan nhiét (chat <<=
1 h I ‘e di d Bim lanh & FGU Fou FCU
tal lanh la nercj a duoc lam lanh 0 —memmoT——

tuoi va quat gié théi vao ong gié dén [ZFCU EFCU !ZFCU

cdc|miéng théi gié (AHU cé loai

Cich Hp dat FCU gidng nhu lap dat gidn lanh cia may diéu hoa ghép.
b) AHU (hinh 5.27).

Cau tao bén trong AHU cé gian

-

MIENG THEI GIO

AHU

i

[ - n A - ..
vé (cé boc bao on); 6ng hat gid

:

khéng cé cla tudn hoan gidé va ¢o

loail ¢6 cira tudn hoan hoi gié vé).

Hinh 5.28: B&'tri xen ké AHU va FCU

AHU thudng c6 cong suit lanh 16n, vé mdy céng kénh, ¢é trong luong va kich thude

16n|gdn nhu mot mdy diéu hoa dang ti nhung to hon.

AHU c6 thé 1ap clia mit na truc ti€p vao mdy dé thoi gié lanh truc tiép vao phong.

Dic diém ca AHU Ia vira lam mét khong khi vira dua thém khong khi tuoi vao. Béi

vay;trong 1 hé¢ thong diéu hoa trung tam Waterchidler nguoi ta c6 thé lap dat céc gian
lanh (FCU) va (AHU) xen ké.

HU cé tiéng 6n va rung nhiéu, nén khi 1ap dit cdn chd y chong on tiéu am, chong rung.
* Chii y:

4 P6i véi tram phat lanh trung tam la b phan céng kénh nhiéu thi€t bi mdy moc,

gay| 6n va rung nhiéu nén khi 1ap dat trong cdc phong k¥ thuét diéu hoa cén chud ¥ giai
phdp cich am va rung, dong thoi tram phdi & vi tri trung tam khu vue can diéu hoa, gan
hop k§ thuat ding dé thuan tién cho viéc lap dat cic dudng ong cép gas lanh (hodc
suéi am) cho cong trinh sao cho mang ludi dudng Sng 12 ngan ngon nhal v ti€t kiém
nang luong nhat.

5.8/ HEE THONG PIEU HOA KHONG KHI KIEU BUONG PHUN

-

Heé théng nay thudng ding dé diéu hod khong khi trong cic cong trinh cong nghiép

vé&ilcdc khong gian san xudt rong 1on (Déc biét phit hop v6i cdc nha mdy dét, soi).

Ncuyén 1y 14 dung hé thong phun nudc lanh thanh cdc hat nhé li ti trong budng phun

cling véi quat gié cong suat 16n lam bay hoi nhanh dé ha phiét trong budng phun xudng
~ 8|+ 10°C (v6i nhiét do niy vira 1a 1am lanh khong khi vira ha do 4m khong khi).
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V&i nhiét do nay hoi nudée trong khéng khi s€ dong suong va roi xudng ddy budng

phun réi chay vao bé chifa nuéc ngung. Sau d6 nhd vao quat gié théi khéng khi lanh vao

céc 6ng gié din dén cdc miéng théi gid lanh vao trong phong san xuat.

Gi6 héi vé thudng duge din theo cdc kénh (6ng hodi gi6 vé) & dudi mat san 16i di qua

buéng loc bui déng thdi hoa tron véi khong khi tuoi duge hit tir ngodi vao va lai tudn

hoan theo chu trinh cii quat gié vao budng phun.

TAM CHAN NUSC ZICHZAC - AWM

] » KHONG KHi LANH
q e ——
TAM LOC BUI
. iHINe g — L L JL
CUAHUTGIOTUCE o GIAN PHUN — l\ /I\ /I\
=2 1 CUA THO! GO LANH
= L i //
QUATTHE! [ /]
TR%EEATTALAQNH Lt - BE THU HOI NUAC PHONG CAN DIEU HOA
/ : cUA GIG HOE
A
BOM NUCC LANH — = o
VAG BUONG PHUN - __ =7 — Tl AT T A T

] 7787}

\ s\ —
=3 \TAM LOC BUI

VAN 3 NGA (KHI KHONG CAN BO XUNG NUGC LANH
VAN 3 NGA T DONG MO CHO NUGC VE TRAM PHAT LANH)

BNG CAP NUGEC LANH TU PHONG KY THUAT LAM LANH NUGC TO)

(HE THONG LAM LANH NUOC GIONG NHU MAY WATERCHILLER
CO THAP GIAI NHIET NUOC

Hinh 5.29: Hé thong diéu hoa khong khi kiéu buong phun

5.9. YEU CAU CHUNG VA CAC GIAI PHAP THIET KE KHONG GIAN

Dé sir dung diéu hoa khong khi mét cdch c6 hiéu qua va chéng ling phi khi thi€t
mot khong gian kién tric can luu y:

NN
WRY b

ké

Chiéu cao tdng nhi dam bio dd khéi tich sir dung, khong nén qud cao s€ gay lang phi

nang luong vi 1am gidm hiéu sust diéu hoa, ciing nhy tudi tho clia may. Phai dat du
muc dich 1 gid ddu tu thap nhét, hiéu qua sir dung cao nhat.

Tinh todn dién tich vi huéng mé cira di, clra 6 mot cach hop 1y, d€ dam béo tinh my
16U

quan clia cong trinh khéng gay ra cac sy bat lgi cho diéu hoa khong khi (vi du nhu h
g nha kinh ...).

roc

ap

Cic khéng gian sir dung diéu ho nén 1a cdc khong gian kin, dé khi dua ra giai ph

thiét k€ mat bing phai phén chia, gii han cic khong gian dé cé thé phan viing st dung
diéu hoa khong khidat hiéu qua cao nhat. Chd y két hgp luu thong khéng khi bang cédc
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loai khe h& & vi tri thich hop, hay quat gi6é cho cic khong gian sir dung loai diéu hoa
khong tu ldy duge khong khi tuoi tir bén ngoai vao dé dam bao su trong sach va vé sinh
ctia khong khi bén trong.

Do véi cac cong trinh ¢6 sir dung diéu hoa trung tam khi thiét k& chiéu cao ting can
chiy dua ra cac giai phdp tran k¥ thuat dé lap dat cac dudng 6ng nudc tai lanh, dng cap,
va héi khong khi ciing nhu cic bo phan khéc clia diéu hoa trung tam nhu céc loai AHU,
FCU cédc miéng théi, thong thudng chiéu cao thong thuy cla trin ky thuat 12 0,6 - 0.9m
(tuy theo mbi loai may diéu hod).

]]|(h1 dua ra phuong 4n thiét k&€ can chd y nhiing anh hudng cla hé théng diéu hoa
khcw'ng khi 161 giai phdp kién tric, chon cdc vi tri thich hop dé ba tri cic bo phan cla
dleu hoa khong khi nhu dudng 6ng gas, 6ng nudc ngung, kh6i Outdoor-unit, thap giai
nhlét tram lanh trung tam, dé trdph ti€ng 6n (do thap giai nhiét), dam bao tinh thim
my ctia cong trinh v6i khong gian do thi néi chung va khong gay anh hudng t6i moi

trudng xung quanh.

Hinh 5.30: Vi du minh hoa:
Hé théng diéu hod trung tdm dugc b6 tri 16 thién trong néi thdt

! 115



Chuong 6
THANG MAY

6.1. KHAT QUAT CHUNG

Thang mdy 1 phuong tién thiét bi van chuyén ngudi va hang hod, hoat dong ban
thong dong co diéu khién tu dong.

* C4c phuong tién nay c¢6 3 loai khiac nhau:

- Mot 12 thang mdy van chuyén theo chiéu thang ding (loai nay cé trudng hop
phép dat nghiéng nhung t6i da khong 16n hon 15°).

- Hai 12 thang méy cudn van chuyén theo chicu nghiéng (thang ty hanh).

- Ba |2 bing tai van chuyén ngudi, hang trén mat phang ngang.
6.2. THANG MAY THANG PUNG

6.2.1. Phan loai
6.2.1.1. Phan fagi theo chitc ndng phuc vu
* Theo (TCVN 3744-93) chia 1am 5 loai:
- Thang loai I: Chi chuyén chd ngudi (hinh 6.1a).
- Thang loai II: Chd ngudi va hanh 1y di kém (hinh 6.1b).
- Thang loai III: Thang may bénh vién (ché bé¢nh nhén va may méc y te).
- Thang loai IV: Chd hang hod va ngudi di kem.
- Thang loai V: Chi dé ch& hang hod.
6.2.1.2. Phdn loai theo toc do
- Thang cao téc: V= 2,5m/s.
- Thang binh thudng: V=1 + 2,0 m/s.
- Thang t6¢ d¢ thap: V < 1 m/s.
6.2.1.3. Phdn logi theo dang chuyén dong
- Thang kéo biang diy cdp.
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- Thang ddy thuy luc.

- Thang kéo bing banh ring, thanh ring.
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Hinh 6.1: a) Thang mdy chd ngudi; b) Thang mdy cho nguoi va hang
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6.2.1.4. Phdn loai theo hinh thic

- Thang c¢6 d6i trong ( Gy . (frong litgng Aot trong ) = G, +1/2 11)

- Thang khong cé doi trong.
* Ghi chit:

Thang kéo bing cap vi c6 déi trong 13 loai rat phd bién, budng mdy dat & trén.

D&i véi thang thuy luc ¢6 dic diém rat ém nén thuong ding trong bénh vién. Buéng may
duge dit & dudi. Thang thuy fuc ¢é stc tdi 16n, néu ddy truc tiép c6 thé dat chiéu cao lén| téi

[2m, néu cao hon thi phai ¢6 bo khuyéch dai dp luc.
6.2.2. Ky hiéu tén thang may
Vidu: P15 -CO 120 - 15 (16) - 1000.
Theo thir tu tir trdi sang phai:
* Chit ddu tién: chi loai thang.

P: (Passarger): Ché nguoi (khach);
B: Thang bénh vién;
F: Thang cho hang;

* 83 di kém theo chif dau tién:

Chi s6 ngudi cé thé chd hoac tai trong nang (kg).

Vi du: S6 15 — chi 15 ngudi (tinh trung binh =

80kg/1 ngudi), (600 — chi sic nang 600 kg).

* Chit tiép theo thit hai: CO: Chi kiéu m& clta.

- CO 1a ctra 2 canh mé& tir tam sang 2 bén.

-4 CO la clra 4 cdnh md tlr tam sang hal bén.

- 25 1a clra 2 cénh xép chdéng 1én nhau m& tr mot
phia. Tuy theo thém chit R: m& tir trdi sang phai, thém
chit L: m& tir phai sang trdi.

- 2U: 2 canh chéng 1én nhau m& 1én trén.

- 3U: 3 canh chéng 1én nhau mé& lén trén.

* §6 kem theo chif thit hai: 120: Chi van t6c cla thang.

Vidu: 120 = 120 m/ phit (= 2m/s).

* Con s6 ti€p theo (thi ba):15(16): Chi s6 tang va s8
diém dimg.

Vidu: 15 (16) = 15 ting va 16 diém dimg.
* Con s6 cudi ciing (thit tu): 1000.

1000: d6 m& cia cua tEihg
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(Chi ¢6 nhitng thang tai trong nang > 15 ngudi mdi ¢cé ghi s6 niy).

* Chii y: Thong thudng kich thudce théng thuy chiéu rong cliia giéng thang phdi rong
hon hon hoac bang gap doi chiéu rong cita thang mdy.

- Thang mdy chd khdch cho cdc cong trinh cong cong va nha & nhu: khdch san, try
s&, van phong, chung cu cao tdng v.v... quy dinh > 7 tdng méi su dung thang mdy (de
kinh € xay dung thi thudng thiét k& thang mdy cho nha cao 9 tang tro 1én).

- D61 véi thang bénh vién thi khong phu thude sé tang nha.

6.2.3. Cac chir thuong gap trong thong s6 ky thuat ctia thang may

:— Capacity: tai trong nang

Vi du: 600 kg/ 9 ngudi (Chau A) (60kg/ng);

| 630 kg/ 8 ngudi (Chau Au) (80kg/ng).

- Number of landing: S& tang.

Vi du: Number of landing: 05 = 5 tang

- Speed: van toc thang (vi du: 60m/ phit);

'— Car: cabin ctia thang;

- Hoist way: Giéng thang (budng thang).

- O H (over Heard): Chiéu cao tang cudi cling.

Yeu cdu OH = 4m, béi vi & ting cao trén cing (OH) dé dé phong su cé khi thang lén
qua da thi khong bi ket thang, ddng thdi khi d6 doéi trong ngéi vao dém 10 xo ¢6 thé 1am
triu?g cap va thang lai tut xudng ding vi tri dimg & tang trén cling.

- PIT: Chiéu sau ho thang PIT phu thudc vao van t6¢ thang va chiéu sau giéng thang.

I
Thong thuong: V = 60 m/ph — (PIT = 1,5 m).
V =80 m/ph - (PIT = 1,6-1,7m).

6.2.4. Tinh toin s Irong thang may cho céng trinh

S6 luong thang mdy cho mot cong trinh duge tinh todn theo s6 ngudi trong cong
trinh. Tuy theo timg loai céng trinh duge tinh theo % cao diém nhat trong 5 pht (tra
bangl). Sau d¢ tinh ra s6 ngudi cao diém trong 1 phit dé tra ti€p bang 2 dé tinh ra s6

luq{]g thang va cong sudt thang can thiét dé phuc vu.

$au khi da tinh s6 lugng thang may cin thiét, can phan bé cum thang may hop 1y trén
mat bang sao cho ban kinh phuc vu khong nén vugt qua 25m (hay méi cum phuc vu cho
mot khoang dién tich mat bang 300 - 350m?).
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D61 véi thang méy cudn (thang mdy ty hanh) duge tinh 15 - 20% téng s6 ngudi liic
cao diém nhit véi cong sudt phuc vu ctia thang trong 1 phiit (vi du: 100ng/ph; 125ng/ph;
150ng/ph.... ). |

|

Tuy nhién dé hop'1y cho phuc vu hanh khéch cong cong, ban kinh phuc vu cia thang

khéng nén vugt qua 25m.

Bang 1: Ty Ié tap trung ngudi trong 5 phit cao diém

ST Loai cong ik Cnitetén | ménin |
1 Cao &¢ vin phong (cho thué riéng) 15-20 25-35
2 Cao 6c¢ van phong (cho thué chung) 11-15 25-35
3 | Khach san 10-15 30-60
4 Khu nha & 5-7 60-90
5 | Khu vui choi gidi tri, trung tam bédch hoa Tinh todn riéng 40-50

Bang tra tinh todn s luong thang may
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Chon thang may chd ngudi theo d6 thj cho nha c6 chiéu cao trung binh va Idn.

Piéu kién ap dung: chiéu cao tang 3,3m; hé sd tai trong 0,8.
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Chon thang may chd ngudi theo dé thi cho nha ¢6 chiu cao thap va trung binh lom.
Diéu kién ap dung: chiéu cao tang 3,3m; hé sG tai trong 0,8.

: C6 nhiéu phuong phap tinh s6 lugng thang mdy, & day -chi gidi thiéu céch tinh don
gidn, so bo va nhanh nhit dé van dung.

* Vi du: Tinh todn s6 lugng thang mdy cho toa van phong cao 18 tang, c6 1200 ngudi.
Cich tinh:
- Theo bang 1:
1. Tinh c6ng suit van chuyén ngudi trong 5 phiit cao diém:

1200 (ngudi) x 20% = 240 (ngudi)
2. Tinh cong suat van chuyén ngudi trong 1 phiit cao diém:
240(ngudi): 5 (phiit) = 48 ngudi/phit.
- Tra biéu dé:
V6i 56 tang 1a 18 ting, déng theo truc doc vi du ta chon biéu dé thang ky hiéu P-17-
CO- 180, sau d6 déng ngang sang cat truc chu k¥ T.s va truc s6 ngudi/l thang ta dugc
coéng sudt van chuyén cia thang 1 29 ngudi trong 138s, nhu vay trong 1 pht (60s) thi
cong sudt cha thang P-17-CO- 180 1a 12 nguoi/phdt. Tir day suy ra dé van chuyén 48
ngldi/phit (48ngudi: 12/phit = 4) cén chon 4 thang loai P-17-CO- 180.

121



Bang 2: Cic s liéu tham khao khi chon thang cho toa nha thiét ké

Loai toa nha

Thang chd ngudi

Thang phuc vu

Co quan Chi cho ngudi 150-200 ngudi cho mét thang
hanh chinh C6 két hop 200-280 ngudsi cho mot thang | 21.000 m¥/thang
Nhiéu muc dich 250-300 ngudi cho mot thang '
Nha & Chit lugng trung binh 80-100 ho cho mot thang
Chéit lugng cao 50-80 ho cho mét thang
Bénh vién Bénh vién thanh phd 100-150 phong cho mét thang 160-180 phong

cho mét thang

Bang 3: Chon thang may chd ngudi cho toa nha tir 6 dén 9 tang

BS 5655- phin 6: 1990

8 ngudi 10 ngudi 13 ngudi 16 ngudi 21 ngudi
5| S8 |V, 630 kg 800 kg 1000 kg 1250 ke 1600 kg
tang | thang | /s | )k p b b o] b fp b b o R
ngudi ngudi ngudi ngudi ngudi
2 1,0 | 38 | 50 - - - - - - - -
¢ 2 16| 32 |61 13 | 60 | 39| 79| 42 | 89 | 47 | 103
3 1,0 5 75 - - - - - - - -
3 1,6 21 91 24 103 26 120 28 135 32 157
; 2 1,6 35 55 39 61 43 71 46 30 - -
3 1,6 - - - - 29 107 31 122 35 140
2 | 1,6 37 | 51 | 42 | 55 | 46 | 64 - - - -
8 3 1,6 - - - - 31 97 35 i1l 38 132
3 1.6 - - - - 33 93 36 105 40 123
9 2 2,5 - - - - 46 66 48 75 - -
3 2,5 - - - - 30 100 33 114 38 132
Bang 4: Chon thang may chd ngudi cho toa nha tir 10 dén 14 tang l
BS 5655- phén 6: 1990 |
13 nguoi 1000 kg 16 nguti 1250 kg 21 ngudi 1600 kg
S6 tang | SO thang |V, m/s - = : = : —
T, s 1, nguo! T 8 1, nguoi Ty s i, ngudl
3 1.6 35 86 38 97 44 113
10 3 2,5 32 98 34 106 40 124
4 2,5 24 126 26 141 29 165
3 1,6 37 83 40 91 - -
11 3 2.5 34 92 36 100 43 118
4 25 25 123 27 132 32 157
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3 25 | 35 88 38 95 44 112
12 4 25 | 26 117 29 126 33 149
3 3,5 . - 37 08 43 115
4 35 - - 27 130 32 152
| 3 25 | 36 84 40 91 46 106
13 4 25 | 27 113 30 121 34 142
4 3,5 - - 29 125 34 145
5 3,5 - - 23 156 27 182
3 2,5 38 81 41 87 - -
14 4 25 | 28 109 31 116 36 135
4 3,5 - - 30 120 35 140
| 5 3,5 - - 24 151 28 175
|
Bang 5: Chon thang may ché ngudi cho toa nha tir 15 dén 18 tang
BS 5655- phan 6: 1990
85 S6 | V,m/fs 13 ngudi 1000 kg 16 ngudn 1250 kg 21 nguti 1600 kg
tang | thang Tps | Logwi | Tes | inguwi | Tes | inguwi
4 2,5 29 105 32 112 37 130
15 4 3.5 - - 3] 116 36 135
5 3,5 - - 25 146 29 168
| 6 3,5 - - - - 24 202
' 4 2.5 30 102 33 108 39 125
16 4 3,5 - - 32 113 38 130
5 3,5 - - 26 141 30 163
6 3,5 - - - - 25 195
I 4 2.5 31 99 35 105 40 123
117 4 3,5 - - 33 110 39 127
5 3,5 - - 26 137 31 157
6 3,5 - - - - 26 189
| 4 3,5 - - 34 107 40 124
18 5 3,5 - - 27 134 32 153
| 6 3,5 : ; ; ; 27 184
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Bang 6: Gia tri dai luong i%

Dic diém toa nha Bungari My Nhat
Nha hanh chinh
- Thuén tuy 20 12-18 20-25 |
_ C6 két hop hoat dong khdc 17 11-12 1620 |
- Con lai
Nha &
- Nha tap thé 4-8 ’
- Dinh thy 5-7 3,5-7
Khéch san |
- Phuc vu & 7-10 12-15 8-10 |
- C6 trd choi, dich vu khéc 9-11 |
Bang 7: Chon thang may chd ngudi (theo bang OTIS)
8 ngudi 10 ngudi 13 nguoi 16 nguoi 21 nguoi
s | ss 1 V. 630 kg 800 kg 1000 kg 1250 kg 1600 kg|
téng | thang | m/s Tos| 7 | Tas bolpos| B oirns! M Ios b
nguol I’lglIdl l'lglIUl nglIUl ngu’dl
2 | 10| 33| 54 | 35|69 | 391 77
5 1 10 | 22 | 81 | 23 | 103 | 26 | 116 | 28 | 141 | 31 | 163
5 2 |16 | 30 | 60 | 32 | 75 | 36 | 8 | 39 | 101 :
3 | 16 | 20 | 80 | 21 | 12| 24 125 26 [ 151 | 29 | 174
2 | 1,0 38 ! 50
3 ] 1,0 | 25 0 75
6 | 2 | 16 | 32| 61 | 36 | 69 | 39| 79 |
3 | 16 | 21 | 91 | 24 [ 103 | 26 | 120 | 28 | 135 | 32 | 17
2 | 16 | 35 | 55
71 3 | 16| 24 | 73 | 26 | 90 | 28 | 107 | 31 | 122 | 35 | 122
4 1 16 22 | 1311 24 | 156 | 28 | 180
2 |16 | 37 | 51
s [ 3 | 16| 26 | 71 | 28 | 87 | 31 | 97 | 35 |12
4 | 16 24 | 126 27 | 149 | 30 i 171
3 ] 16 1 27 1 65 1 30 | 8 | 33 | 93
9 | 4 | 16 23 | 106 | 26 | 1151 29 {136 { 33 | 155
3 0 161 29| 63 | 32 | 76 | 35 | 66
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10 | 4 1,6 | 22 | 84 | 24 | 101 | 28 | 109 | 31 | 129 | 35 | 147
3 2,5 32 | 98 | 34 | 106
; 3] 25 . 35 1 90 ( 37 | 99 | 33 | 15
2| 4 | 25 25 | 120 | 28 | 139
3 | 40 32 | 93 | 36 | 108 | 31 | 160
4 | 40 24 | 125 | 27 | 144
4 | 25 27 | 111 | 31 | 128 | 36 | 142
15| 24 | 40 26 1 116 | 30 | 133 | 35 | 147
s | a0 21 | 145 | 24 | 166 | 28 | 184
6 | 40 18 | 174 | 20 | 199 | 24 | 220
4 | 40 28 | 105 | 32 | 119
18 | 5 | 40 22 | 129 | 26 | 145 | 31 | 160
' 6 4.0 21 | 173 | 25 | 190
5 | 40 23 | 133 ] 27 | 149 | 32 | 164
20| 6 | 40 22 | 178 | 27 | 195

16.2.5. Cdc van dé can luu ¥ khi thiét ké buéng thang may

6.2.5.1. Péi voi giéng thang

Kich thudc chiéu rong clia giéng thang phai tuy theo loai thang lua chon, phu thude
vao s& lugng thang tinh todn, stc tai clia thang mdy... Sau d6 tra bang Catalog dé biét
kl’cT‘h thudc thong thuy X x Y cua giéng thang.

IDai véi thang chd khach (ngudi):

+ Loai nhd nhdt: chd ~ 3 + 6 nguoi/ lan:

! (X x Y)=1750 x 1450 va (a x b) = 1450 x 1015

+ Loai trung binh: c6 thé chd 14 dén 15 nguoi/1lan.

(X x Y) = 2100 x 2250.
(ax b) = 1650 x 1665.
'+ Loai Iom hon: cé thé ché 16t 20 ngudi/lan.
(X x Y)=2500 x 2100.
} | (a x b) = 2000 = 1580 (xem catalog tra bang)

16.2.5.2 Cdu tao Carbin véi giéng thang va doi trong
- M4 trugt ngam vao thanh ray dan hudng c6 gan bé han ché toc do.

]- Cabin ¢6 cita thodt hiém & née, trong trudng hop thoat hiém, ra bing cla nay.
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- Hé thong md ciia ca bin va cita 1dng c6 lap bo cam bién.

- Khod lién dong: Bao dam khi thang chay clra ting khéng ma.

- Interphone: Cho phép lién lac giifa cabin véi thudng truc bang micro, ¢6 chudng.

- Quat thong gid.

- Bdo qud tdi (ti€p diém bdo qué tdi ndm gilia 2 16p san cla cabin, mot 16p san dat

trén 4 10 so, 1 16p dat trén dam chik I).

- B¢ han ché téc d¢: c6 nhiem vu khong ch€ khong cho vén téc vuot qud toc do dinh
mitc (nhat 13 khi cabin di xudng vi ¢6 gia téc trong trudng), diéu khién phanh titc thoi

hoat déng.

- Mbi thanh ray tiéu chudn dii Sm, cit cdch 2,5m lai c6 mot g6i dF (tai hai dau|va

diém giita clia thanh ray) dé ddm béo do ciing va d6 6n dinh cda thanh ray.
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6.2.5.3 Kich thudc OH (tra catalog)

- Phu thudc vao chiéu cao clia cabin va vén téc thang. Thuong OH 2 4m (tra catalog).

6.2.5.4. PIT: phu thuéc vao van toc va sitc téi ctia thang (tra catalog).

3.2.5.5. Kich thudc ciia phong mdy (Machine room) (tra catalog).

6.2.5.6. Méc treo: dé kéo mdy lén bubng thang mdy, dat & trin tum thang. Thuong

chiu tai trong > 3T.

6.2.5.7 Cita tdng (phan xay dung).

! Thiét k& xay dung ban ddu thuding rong 1000; cao 2300; hoan thién rong (800 x 2100).

(!5.2.6. Cic yéu ciu co ban ve thiét ké thang may

Tuy theo yéu cdu sir dung cla ting bd phan chifc nang trong mai loai cong trinh dé

' £ a
thicft k&, lap dit thang mdy cho phi hop.

Sau khi da lua chon loai thang
va [tinh toan s6 lugng thang cho
hop 1y véi nhu cau s dung cén
cha y:

! Néu cong trinh ¢6 chiéu dai
> 6bm, can phan b& cdc cum thang
méy, dam bao bén kinh phuc vu
< me.
= Vi tri phan bo thang trén mat
bang cho hgp 1y, thudng duge b
i & cdc nat giao thong chinhb, tai
cac|dau méi giao thong nhu sanh,
noi|dé thdy cha cong trinh.

- Thang chd ngudi va thang
chuyén dung trong nhd & cé thé
duge b tri trong cing mdt nhém.
Khi s6 thang trong nhém >3 thi
phal chia 2 hang déi dién nhau.

Phia truge cilra thang phai c6
khoang tréng dé khach doi, chiéu

r@ng t6i thiu >1,5m (khong ké
chiéu rong hanh lang).

h._._.

wl
wl
mAERER

NHOM.L THANG

NrOM B THANG

Hinh 6.4: B6'tri nhom thang theo mdt bang
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- Thang ch& ngudi va thang thong dung ¢6 thé ba tri cing phia hodc khéc phia so voi
khong gian chd thang.

- Néu trong thuc t€ gap tinh hudng khong thé bd tri theo hai trudng hop trén thi ¢6 thé
bs tri thang chuyén dung khong cung tzong cum, nhung can thuan tién cho viéc cho viéc
ti€p can va str dung.

- Kich thuéc giéng thang phai phii hop véi loai thang lya chon.

- Cdc yéu cdu doi voi giéng thang:

+ Trong giéng thang khong dugc ¢6 cdc vat la ngoai.

bo phan clia thang mdy, tuyét déi khong duge dé cira s6 hay 16 thiing nao.

+ Tudng giéng thang bing bétong ¢t thép diy > 150mm. Hodc wong gach dac 220,
xay chén khung bétong cot thép. ‘

+ Két cdu giita céc g6i 45 dé bét ray thép 12 2,5m/1g61 d& (dé dam bao d¢ clng cia ray).

+ Miéc vita bétong 2 200 '

+ Dung sai do nghiéng cta gi€éng ding cho phép £ 25mm tinh tir tam giéng ihé;ng
(v6i chiéu cao trong pham vi 25m, sat s6 <1/1000).

- Ctra tum (phong dat may} phai mo ra ngoai.

- Phong mdy phai théng thodng tu nhién, va cé quat thong gio dé 1am mit dong co.

- Can cung c4p hé théng dién riéng cho thang méy ~7kW/h cho 1 déng co (Dién| 3
pha = 380v - 50Hz, dién ngudn cung cdp khong dugc sai léch £ 10%).

- Tip dia thang mdy phai néi vdi ti€p dia chung cua nha.

- H6 thang (PIT) phai dam bao kho rdo, khong tham nudc trude khi lap may.

- D&i v6i thang mdy 16 thién, thang du lich phai ¢6 boc kinh ludi thép.

- Khi thiét k&, thi cong, lap dat thang mdy can tuan theo céc ticu chuan hién hanh cla
Viét nam: TCVN 5744-1993; TCVN 6395-1998; TCVNG6396-1998; TCVN 6397-1998.

6.3 THANG MAY CUON (THANG TU HANH) |

C6 loai nghiéng 25%30°,357, ¢4 loai nam ngang 0 trén mat san.
Hoat dong theo nguyén 1y xich va truc mo 1o banh rang quay tron tudn hoan, con goi
1 thang ty hanh (khi bat mdy 12 thang chuyén dong lién tuc).
Thudng st dung trong céc cong trinh cong cong dong ngudi qua lai, giao luu v4i mat

do thudmg xuyén. Diing dé van chuyén ngudi va hinh Iy.

Thang phai dugc b6 tri ding theo hudng giao thong chinh cua cong trinh.

Cong suat thuong theo chiéu rong N thong thuy cha thang:
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N: Chiéu rong thong thuy clia thang.

N = 600 mm cong suit van chuyén 1a 4500ng/h;
N = 800 cong suit van chuyén la 6500ng/h:

. N = 1000 cong suat van chuyén la 9000ng/h.

* Tinh ton s6 luong thang mdy cudn:

Dua vao s6 luong ngudi tinh todn trong 1 git cao diém nhit cfia khu vuc sir dung
thahg mdy cuén sau dé chia cho cong sudt phuc vu cla loai thang lua chon s& tinh ra

dudrc s6 lugng thang cin thiét.

Ha 18 char § san /-.[..ﬂ

hoe mac reo & kéo may ién

D [1.828 X H e 4747) 7%

20
2275 -—

Vi 1,428 %5 3340 210
How auuw 1 | Vi i gor map 18 cho 36 84 thang

FEL

Nouén cdp aién

Map khurig May
H
-
/- ;
[ 1! I
I | Ve 3 |
1 _ Thém 53 mem cna b phisn hoin thi mal duts N8y L J
. Wiy by chinh ma1 duch bung Thang B 1ndu 60
wio gty <o E | .

B

Cheu rng 0

Khodng tréng xung quanh 200

on3 1 xudog thang .——-I

> |
;J

L Toi thidu 500

Hinh 6.5: Thang mdy cudn
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Hinh 6.7: Thang mdy c6 doi trong (tham khdo)
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Chuong 7
HE THONG PIEN TU TIN HOC CONG TRINH

7.1. KHAI NIEM CHUNG

* Céc h¢ théng dién tir tin hoc cong trinh gom:

- Hé théng camera gidm sit va bao vé.

 He thong thong béo va hién thi thong tin trén man hinh dién t.
- Hé thong théng tin lién lac bing dién thoai.

- Hg thong thu tin hiéu v¢ tinh (MATV).

- Hé théng bao vé chong dot nhap.

- Hé théng 4m thanh. -

- He théng diéu khién tu dong cho cac h¢ thong ky thuat:

+ Diéu khién cung cap dién chiéu sang.

+ Diéu khién bom nuéc sinh hoat va phong ho.

+ Diéu khién tu dong céc hé thong dieu hoa khong khi.
+ Diéu khién tu dong hé théng bdo chdy va chira chdy.

+ Diéu khién tu dong cdc hé thong thang mdy va bang chuyén.
7.2. HE. THONG CAMERA GIAM SAT VA BAO VE

7.2.1. Giéi thiéu chung

Camera quan st bao vé da cé tir nhimg nam 1950 nhung chi phuc vu han hep
muc dich quan su va an ninh qudc gia. V6i cdc muc dich phi quén sy, hé théng cam
theo d&i bi mat phuc vu cong tdc bao vé 14n dau tién xudt hién tai cic khu vuc hodc c
trinh ¢6 doi hoi cao vé an ninh nhu nhi ngan hang (bank), song bac (casino), v.v ..
dau nhimg nam 70 tai M§, Nhat ban va cdc nudc Tay Au. Dén thap ky 90 cha thé ky
camera bao vé di 12 mot thanh phén bat bude trong bt ky mot cong trinh cd quy mod

tai cdc nudc phat trién. Trai qua 3 thap ky, viéc ang dung camera quan sdt bao vé bi 1|m§u

cho
era
Ong
Z:1e)
20,
nao

tr& nén vo cling phé bién. Do nhu cdu gia tang cong v6i doi hoi chat lugng ngay cang

cao nén chét luong va hinh thitc ngdy cang phong phd va hoan thién. Hién nay Kich

thudc camera dan su chi khoang tit 3cm dén 20cm chieu dai.
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m

Tinh ning d tr& nén thong minh & miic d¢ cao nhu ¢6 thé phan biét mot hanh vi hay
ot hoat dong khong binh thudng hay trdi v6i quy luat dé chup hinh tu dong va béo vé

trung tam bing tin hiéu riéng.

Pham vi str dung cGa camera rdt rng va da dang. N6 duoc str dung hau hét trong cdc

thé loai cong trinh kién tric.

k
ho

=3

Tuy timg dac tinh clia céng trinh va vi tri can quan sat ma sir dung loai camera thich hop.
7.2.2. Yéu cau ky thuat ciia hé thong

'+ Csu hinh co ban cfla mot camera quan sat thong thudng bao gom:
- 01 camera.
- 01 méan hinh (monitor).
- He théng dudng day dan bao gom céc day sau:
+ Day dong truc truyén hinh;
+ Day truyén am thanh;
.+ Day diéu khién néu la camera c6 zoom va pan.
- 01 nguén nuoi (12V,24V,220V)
- Pai véi he théng quan sat thong minh thi cé thém:
+ Hop truyén hinh (thiét bi két néi dé truyén hinh);
+ Mordem;
+ M4y tinh diéu khién:
+ Heé théng ghi lai hinh anh (Recoder).

Camera

008600 ag

{ zauc noué]

+ Phong ki thuat 2.
'+ Baové

+Congan
+ Giam ddc
+ Chic ndng

2SSO NN AR EA R N S AN N LN

Céc vj tri can cai dat

Hinh 7.1: So dé nguyén Iy don gidn hé théng Camera quan sdt

Loai ndy cho phép quan 1y va nhan bigt cdc khic biét do chuong trinh dat sin. N6 cé
b nang chon loc bing phuong phép loai trit dé chup tu déng céc hoat dong bat thudng
ac khi co bdo dong.
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Hé thong nay khong gi6i han khodng cdch tit noi can theo dbi dén noi ngudi ngoi, b
bé chia hinh va loc tin hiéu.

Phan chi
i TR
e ¢ i} | +Biove
T ' + Giérn déc
3 % . + Nghiép vu
= m o Bl + Nghigp wu
! B chon tin hiéu chuyén tiép =2 .
l (Gonnn )
Diéu khién quét 200m
Céc vi tri can cai dat Phong ky thuat Céc phong giam sat khac

Hinh 7.2: So dé nguyén 1y hé thong camera quan sdt

) T | +Denbio |
B chuyén mach ()| +Gai- chudng béo dong

;{; 0 + Nt &n khdn cap
_ May tinh didu khidn |1
DoGa -
RHESE o
Vi Iri cai dat camera
i nuaasn :lH

B diéu chinh tin hidu May ghi hinh anh

7207

Hinh 7.3: Hé théng camera quan sdt c6 ghi hinh va bdo dong trung tam !

Thiét bi-canh gidi color video doorphone - CVD c¢6 dang hinh chi€c dién thoai ¢6 g.‘%m
camera thudng dudc gén tai sinh nha, céng, clra chinh ciia nha & dé chl nhan nhan dang
khéch hay tai céc phong thudng truc hodc 1& tan cdc co quan dé nhan biét ngudi d01
thoai. Loai nay thudng 12 mét chiéc dién thoai lién camera quan st duoc két ndi véi m|ot
computer ¢6 man hinh theo ddi chi bat lén khi ¢6 chuéng goi. Loai nay ¢6 nhiéu dang
nhu nhan dang hinh anh 1 chiéu (chi chi nhan nhan dang ngudi bin chuéng), 2 chléu
(c6 thé nhan dang nhau theo 2 chiéu), man hinh mau va den tring. C6 loai c6 kha ndI|lg
quay 6éng kinh hodc chiic nang “zoom”.
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7.2.3. Nguyén tic bo tri

"Camera dugc bé tri nhiéu nhat trén trén, géc tudng va cot do kha nang bao quat va
géc nhin rong nhat ma nhd d6 c6 thé gidm thiéu dugc s6 lugng camera can bé tri. Théng
thudng, chi can mot day déng truc la cé thé thu duoc tin hiéu hinh va tiéng cho trung
tam diéu khién.

Camera c6 cic chitc nang nhu dich chuyén (pan) hay phéng to thu nho (zoom) thi c6
thém 2 day dén ngudn v tin hiéu diéu khién.

Trong noi that cong trinh, camera khong giéi han khoang cich quan sat ma gidi han
bdi s6 luong vat chin tim quan sit. Can nghién ciu céc gbéc quan sit va géc quay dé
dam bao nhin dugc moi khu vuc bao vé.

THTET BY BAQ DONG

=l I B S
O R =

BO CHUVEN TIEP THIET B} THIET B] MAV TINH DIEU KHIEN

i
BIEN DAX BIEN BT
pit e MANG DIEN THOAL e
D——‘ TiN HIEU CONG CONG TN HIfU

CAC v TRI CAMERA

Hinh 7.4: Hé thong gidm sdt toan cdu 6 dinh

Nguyen tic bd tri hé thong: cdc ong kinh camera duoc 14p dat tal cac vi tri quan sét
ho‘p ly, sau d6 dan dudng daiy di trong ong gen ndm ngim trong tuong, tran dén phong
ky thuat mdy diéu khién quan sit va xir 1§ thong tin (phong k¥ thuat nay thudng dat gan
bo phan truc an ninh va bao vé).

THIET B} BAO DOXG

D THIET B] CAMBIEN

- N
O R

o pa o T THIET 8]
80 CRUYEN TIEP e EN P = .
BIEN DOT MANG DIEN THOAL  DIEN THOAL MAY TINH DIEU KHIEN

D_ Tix HIEC CONG CONG DIDONG

r4iC V] TRI CAMERA

Hinh 7.5. Hé théng gidm sdt toan cdu di dong
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7.3. HE THONG HIEN THI THONG TIN TREN MAN HINH

7.3.1. Gié6i thiéu chung

Trong cic cong trinh kién trdc hién dai, nhét 1a cdc cong trinh cong cong nhu nha

ga,

san bay, trung tam thuong mai, t6 hop van phong sén van dong v.v... thi khéng thé thlié’u
ducc hé théng hién thi thong tin. Mot hé théng hién thi thong tin bao gom cdc thiét bi
biéu dién van ban,hinh anh va cdc dang thong tin khdc trén nhilng bang dién tr, man

anh, man hinh, cic dang man tinh thé long.

Céc thong tin nay cé thé duge dua ra tir may tinh, tir cic dau phat video, tir v& i
camera va cdc loal phuong tién phéng hinh khéc. ’

nh,

Kich thudc céc bang dién tir nay phu thudc vao thiét bi cia timg hang va do dat hang

san xuat.

Khi thiét k& cong trinh cdn xéc dinh 15 vi tri lﬁp dat, kich thudc chinh xdc dya t
céc tiéu chi do hing san xudt cung cp thong s6 k¥ thuat dé chon lua gidi phap cu thé:

7.3.2. Yéu cdu ky thuat cia hé thong

C4u hinh cita mot hé thong hién thi thong tin bao gém:

- Man hinh hién thi théng tin;

- Camera;

- Thiét bi chon va chia hinh;

- May tinh (PC);

- M4y ghi hinh (Recoder);

- Hé théng day dan.

Pic diém quan trong clia hé théng niy 1a d6 phan giai man hinh phai ciyc 16n
khoang cach ngudi quan sit dén bang hién thi thong tin 12 mét khoang gidi han

dinh c¢6 d6 tuong phan 4nh sdng tir 400lux dén 1000lux d&i véi hién thi trong nha va tr

150001lux dén 20000lux d6i véi cic man hién thi ngoai troi.

C6 2 dang man hinh hién thi thong tin 12 trong nha (inside) va ngoai nha (outside)
c&u hinh va do phan giai khac nhau.

C6 2 loai hién thi thong tin:

* Hién thi dang van ban:

Thudng dugc sit dung tai cdc nha ga xe llra, ga tau dién ngam, sin bay, bén xe oto

v.v... dé thong bdo gits xudt phat va gid t6i, thong tin cdc chuyén hay thong bdo the
tin, k&t qua & cdc san van dong.

* Hién thi dang vin ban 1in hinh anh:
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Thudong c6 & san van dong, san khdu biéu dién, cdc bang quing cdo ngoai trdi.
Nguyen 1y hoat dong chii yéu cla bang hién thi théng tin 12 tap hop cic ma trn bao
gbm cdc phan tlr chiéu séng cong sudt thap c6 14 phan xa nhu loai sunspot, hoic t& bao
quang dugc ciu tao boi mot tap hop dén cdc mau co ban dudi st diéu khién ciia mdy
tmh c6 thé 14 hop ra hang ngan mau trung glan khéc nhau nhu bang starburnt hoédc coéng
nghe trini-lite v6i k¥ thuét video nhu loai mén hinh jumbotron.

7.3.3. Nguyén tic bo tri

‘Dai véi cdc bang hién thi théng tin trong nha chuyén ding cho cic cong trinh cong
céng nhu nha ga hang khéng, ga xe lira, bén xe 6t6 lién tinh hodc bén tau thuy v.v... cén
duoc b tri tai noi dé dang thuan tién nhat dé hanh khéach c6 thé nhan biét va quan sét.
TIEng thudng, cic bang hién thi théng tin cla cdc cong trinh dang nay nam ngay tai
se’uph, noi chd hoac tap két hanh khéch vi 14 noi tap trung Iugng hanh khdch déng nhit.

!DO cao thudng tir khoang cdch 2 mét dén 4 mét tuy thudc vao khéng gian do rong
hay hep.

Béng hi€n thi nay c6 thé két hop véi cdc thanh phin trang tri ndi thit khdc trén mot
mang tuong hoac duge treo riéng 1€ trén mang tudng do.

INguyén tic b6 tri hé théng: tr phong k§ thuat mdy phat hinh va diéu khién (phong
nay thuong dat & vi tri thuan tién nhat cho viéc giam sat, giao dich thong tin va thong
béo tin tirc), cadc day cdp dién va day tin hiéu bé tri di ngdm trong san, tudng, tran ...
trén gid di day nam trong cdc hép gen am tudng, 4m san, &m trdn v.v... din t6i cic man
hinh hién thi.

7.4. HE THONG THONG TIN LIEN LAC BANG PIEN THOAI

7.4.1. Gidi thiéu chung
|

B

Ngay nay, bdt cit mot cong trinh tir nha & hay cong trinh céng cong, cong nghiép thi
hé rhc‘mg thong tin lién lac 12 khong thé thi€u duge du 12 & cip do binh thudng.

guoi ta phan chia hé thong nay ra lam 2 loai:

- Hé théng thong tin lién lac noi hat va quéc t&€ ICS (Interational communication
system);

¢ He thong thong tin néi bo IS (Intercom system).

He théng thong tin lién lac noi hat va quéc t€ bao gém 1 tdng dai dién thoai da dich
vu Ivou nhi€u trung ké (tuy thuéc quy mé va tinh chat cong trinh) két néi véi mang dién
thoa1 quéc gia thong qua mot kénh truyén din cap dong truc. Tong dai dién thoai da
dch|1 vu dugc ndi két véi thiét bi dau cudi nhur dién thoai don, may Fax, telex hoic may
tinh ca nhan (PC) ¢cé modem két noi.
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Tinh chat hoat dong ctia thiét bi ddu cudi dua trén céc ché do dugc cai dit trude yoi

kha niang cha thué bao nhu trong ndi bé céng trinh, nodi hat, dudng dai trong nude
quoc té€. ‘

7.4.2. Yéu cau k¥ thuat cua hé thong

* P& voi hé thong thong tin lién lac dién thoai néi hat va qudc té:

Heé thong nay c6 mat hdu hét cdc cong trinh tir dén dung dén cong nghiép va cac
loai cong trinh khic. Cau hinh don gin nhat 12 mot hé thong telephone gom:

- 01 dudng day d4u vio do nha cung cap dia phuong lap dat;

- 01 mdy dién thoai hodc mdy Fax. |

Hé thong thong tin lién lac cho mot t6 hop céng trinh 16n can duge nha cung cdp d
vu thiét k& va 1ip dat. Cdu hinh cla hé théng bao gom:

- 01 hoic nhiéu dudng vio (line);

- 01 Téng dai tu dong;

- 01 M4y tinh diéu khién va luu trit dit liéu;

- 01 Hé théng thu phaét tin hiéu nodi bo (chi c6 d6i v6i may ddu cudi dang thu pl

vo tuyén);
- Nhém thiét bi dau cudi nhu miy dién thoai dé€ ban, Mordem, may Fax;
- He théng day dan cho cdc thiét bi.

* PGi véi hé thong théng tin lién lac néi b Intercom:

va

thé

ich

Hé théng thong tin néi bo thudng duoc 1ap dat trong cdc cong trinh can thong tin lién
lac noi bd v6i nhau béng hé thong dién thoai noi bd khong lién quan dén hé thong qt'lé'c

gia, vi du nhu: gian khoan, bénh vién, san bay, nha til, co quan coéng an nhu canh
giao thong, canh sdt hinh sy, cdc cong truong dang xay dung, cdc cong trinh quéc phd
v.v... cho phép céc phén tir ¢6 thé lién lac véi nhau thuén tién & bat ky vi tri nao trc
moét pham vi phil séng cua thi€t bi. Vi du: h¢ théng nurse-call ding trong bénh vién ¢
phép bénh nhan goi béc si hodc y td trong trudng hop khan cap. Hé thong bellphono-¢
cho phép céc cdn bo k¥ thuat trén cong trudng lién he dé dang véi nhau tir tang 40
tAng trét cla mot cong trinh x&y dung.

7.4.3. Nguyén tic bé tri

- He thong thié€t bi thong tin lién lac va vién thong c6 2 dang truyén la vo tuyén
hitu tuyén. Doi véi thiét bi truyén vo tuyén thi cong viée Iap dat cé lién quan dén cd
trinh kién trdc chi cdn quan tam dén vi trf dat thiét bi ddu vao va thiét bi dau cudi. ¥

sat
ng
ng
ho
all
VoI

va
ng
D1
ién

v6i hé thong hitu tuyén thi hé thong day dén clia cc thi€t bi thong tin lién lac va v

thong cdn duoc xdc 1ap vi tri 1ap dat igay tix giai doan thiét k& véi hé thdng hop k§ thuat

riéng hodc két hop véi cac hé thdng khéc,
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_ Can b6 urf vi tri tdng dai tai sanh 1& tan - doi v6i khach san, nha khdch. Tai vi tri
ndy, ngudi cdn b 1€ tan c6 thé kiém sodt mic cudc phi cha khdch hang thong qua he
thc‘irlng téng dai tu dong duge két néi v6i mdy tinh.

! P . . \ Iy s - N gt gt

-|Nhém cum co quan, khu lién co van phong téng dai duoc bd tri tai khu vuc chung
tai bo phan dén ti€p 1a 1€ tan. Tai day, ngudi truc téng dai c6 thé két ndi tir khich dén
noi can két néi thong qua cdc ban chuyén. Thuc cha, tdng dai c6 ngudi nham kiém sodt
céc cudc goi di cha cum ¢ quan.

-B6 tri téng dai tai cdc phong van thu hoac hanh chinh d6i v6i cdc co quan don 1& dé
quan ly hé thdng ra vao.

-Péi véi nha & gia dinh néu sir dung téng dai nén dat tai vi tri phong sinh hoat chung,
noi ¢6 mét do sinh hoat cla nhiéu ngudi.

- Hé théng day din tir tdng dai dén céc thiét bi ddu cudi ¢6 thé di néi hodc chim
tudng hoac qua hop ky thuit.

- D8i véi cac cong trinh 16n nhu trung tam thuong mai, t6 hop van phong cho thug,
khach san 16n co quan lién nganh, lién bo thi nhat thiét phai thiét k& phong k¥ thuat
théng tin lién lac véi dién tich tuy thudc vao s6 luong dau ra.

-Khi thiét k€ cu thé cin tham khéo nha cung cép dich vu va nha cung c4p thiét bi.

: Tong dai 512 6 . e e
Tung k8 : e TR
| * ) q :
' — "]
e v o o e e e mwe  owm e
A — I
| * c— 2.

. PC. D lidu , + Khdi khach san
S T :___......._3 3 .
| 10
) Lo e e o T -2
PC. Dt liéu ==~ --==--- b
1
' C——12

| — 3 z  Khdi vén phong
l 4

| Céc may e tigp

May &

Ban thao tac
Phong KT Telephone

Hinh 7.6: S0 dé hé thong dién thogi qua tong dai
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7.5. HE THONG THU TiN HIEU TRUYEN HINH VE TINH (MATYV)

7.5.1. Giéi thiéu chung

Thong qua thiét bi ddu vao 1a mot angten parabol c6 cong sudt thiét k& tuy thudc yéu
cdu cia cong trinh. He théng MATV (multiple antenna television) ¢6 mat hau hét & cac
cong trinh nhu khéch san, cao 6c van phong, trung tam héi nghi quéc té...

Tin hiéu duoc thu tir vé tinh thong qua anten vé tinh vao hé théng may thu nhiéu kénh,
réi qﬁa bo khuéch dai va phan chia céc kénh, truyén trong mang cap video chét lugng gao
dén timg thiét bi ddu ra la man hinh vo tuyén hodc computer. Dong thoi hé thong phat
video noi bo cha tda nha va hé thong tin hiéu tix camera thong qua thiét bi chuyén dung va
truyén Ién hé thong cép truyén dit liéu dén nhiing vi tri mac dinh truge. Hé théng MATV
cho phép cdc mdy thu hinh cé thé déng thdi thu cdc kénh khic nhau tir cic thiét bi diu vao.

7.5.2. Yéu cau ky thuat cta hé thong

Cau hinh co ban cia hé thong bao gdm céc thiét bi:

- Ang ten vé tinh;

- Thiét bi xir Iy tin hiéu thu k§ thuat s& (S6 hoa va giai ma - Digital);

- Thiét bi khuéch dai tin hiéu;

- Thiét bi chia kénh;

_ Thiét bi ddu ra: mdy tinh (PC) hodc vo tuyén (TV);

- Mdy tinh diéu khién h¢ thong;

- Thiét bi ghi (Recoder) va chon hinh anh;

- Hé thong day dan;

- Hé théng ngudn nuoi AC va DC.

7.5.3. Nguyén tac bé tri

Thiét bi dau vao la ing ten cn dugc bo tri trén néc cong trinh do thiét bi nay can co
khoang khong gian khong bi vat can dé thu tin hiéu tot.

Déi véi céc cong trinh thap tdng c¢6 san vudn rong (khong bi che bdi céc cong trinh
khac) ¢6 thé bo tri tai san: )

Phong k¥ thuat thu phat tin hiéu duoc thiét k€ riéng v6i dién tich thy thuoc vao thiél
bi ciia nh# cung cdp va sO nhan su trong phong.

7.6. HE THONG BAO VE CHONG DPOT NHAP

7.6.1. Gidi thiéu chung

() céc cong trinh ¢6 yéu cdu chiic nang bio vé chong dot nhap cao nhu cac ¢d quan
nghién citu, co quan ngoai giao, co quan an ninh ngudi ta phan cdp mitc d¢ bao ve:
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Cap dic biét: danh cho co quan ¢6 cdc hé théng diéu khién quan sy ma anh hudng
cla né lién quan dén an ninh quéc gia - chil yéu la céc cong trinh quéc phong, cic cong
trinh an ninh quéc gia.

:Cap 1: L cdc co s6 nghién ciiu cde ing dung quéc gia dac biét, noi luu gitt tai licu
quan trong clia chinh phu.

éa'p 2: Céc c& s& nghién ciiu khoa hoc, cic co quan ngoai giao.

Cap 3: Céc co quan ¢6 nhu cau binh thudng hoac nha & ¢6 nhu cau chéng trom cap

V.V...

X

/”’/
r//
- 1660 t/u
L
-

khuyéch dai 20
b chia 4 terminator
I dv24
may thu 1 may thu 2 may thu 3 fivi
. N v AV A l iJ'
: A |
| v | LA
i —Yr S ﬁi v¢
? YV VYV _
VCR chuyén mach ¢chuyén mach
chen th chon th
A v audio A video M
khuyéch dai khuyéch dai
phan chia phan chia
audio video

oy oy

Hinh 7.7. So dé hé thong thu phdt tin hiéu vé tinh MATV

7.6.2. Yéu cau k¥ thuat cua hé thong

He thong ki€ém soat chong dot nhap thong thudng bao gém cdc phan tr ky thuat doc
lap|dugc ndi két véi nhau qua hé thong dan truyén dit liéu k§ thuét so nhu:

- Hé¢ thong camera quan sat;
- Cdc phan tlir kiém sodt dot nhap nhu: thiét bi cam tng dién tir, thi€t bj dén hong
ngoai, thiét bi t€ bao quang dién, thiét bi nhan biét khdc biét, thi€t bi cam iing mui, thi€t

bi Tim ng quang phd v.v...;
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- Heé théng khod tir tinh hoac dang thé thong minh c¢é mdy tinh trg gitp diéu khién;

- C4c phim 4n khdn cap dat tai cic vi trf quan trong (ding cho ngudi diéu khién);

- Thiét bi trung tam nhan biét va xir ly thong tin;

- Thiét bi ghi hinh va'mdy tinh diéu khién h¢ thong;

- Céc hé théng thiét bi ddu cudi nhu chudng, coi, dén bdo, loa, thi€t bi quay s0 dién
thoai tu dong v.v...

7.6.3. Nguyén tic bd tri

- CAc thi€t bi nay ding dé kiém sodt tai nhiig vi tri trong yéu ctia cong trinh cén
dugc bdo vé nhu: hing rio, clra ra vao, clia sé kinh, hanh lang, sanh thang, gian bin
hang, trung bay, giao dich tién t&, kho bac v.v...

_ Csc thiét bi dugc 1ap dat tai cdc vi tri nhay cam da lua chon va truyén day dan vé
trung tam xir 1y diéu khién h¢ théng, thudng dit & phong bao vé an ninh clia cong trinh.

- He théng nay do cdc co quan chuyén nganh thiét k& va lap dat.
7.7. HE THONG AM THANH

7.7.1. Giéi thiéu chung

Trang thiét bi am thanh cho cong trinh thudng c6 hai loai:

_ Heé thong 4m thanh phd thong: bao gém cdc thiét bi am thanh giai trf;

- Heé théng 4m thanh chuyén dung: bao gém heé thong am thanh hoi nghi va hé thong
thong bao (PA). -

7.7.2. Yéu cau ki thuat cia hé thong

a) D6t véi hé théng ém thanh phd thong:

He théng am thanh phd thong thudng duge s dung trong cic cong trinh vin hod,
hodc tai nhitng khu vuc sinh hoat cong dong dé tao ra céc nén am thanh can thiét phuc
vy giai tri.

He théng gém céc thiét bi co ban sau:

- Tang am (Amplifier);

- Pdu cassette - Dau CD - Micro;

- B diéu khién am thanh (Equalizer);

- Loa - day tin hiéu - gidc cam ...

b) Dot véi hé théng dm thanh chityér dung:

* He théng am thanh hoi nghi (Confecrence System): Hé thdng am thanh hoi nghi su
dung 2 nguyén ly: :

142



- Am thanh tap trung (Concentated Sound System);

- Am thanh phén tan (Distributed Sound System).

~ H¢ thong am thanh tap trung: thong thudng hé théng nay gdém céc thiét bi: micro
hinp tuyén va vo tuyén, mdy khuyéch dai 4m thanh, dan hoa am diéu chinh 4m thanh va
cég loa. Pay la hé am thanh thong dung nhit ¢6 thé tng dung trong hau hét cic loai hinh
hoi nghi, cdc phong biéu dién ca nhac, hoi truong, phong hop v.v...
| He thong am thanh phan tin: cdu hinh clia hé¢ théng gom nhiing thiét bi co ban sau:
# Trung tam diéu khién va phan phéi kénh;
+ Hop dai biéu;
I Hop chil toa: tuong ty nhu hop dai biéu nhung cé thém chitc nang diéu khicn phat
bién va mdy tinh lién hé véi trung tam;
+ Hop thu doéng: danh cho céc dai biéu dy thinh;

+ Cic thiét bi tang am, diéu chinh 4m thanh va ghi am.

Ben canh céc thiét bj trén, trong hé thdng am thanh hoi nghi con ¢é hé théng phién
d1ch gom:

+ Ban phién dich: Pugc gin véi cdc thiét bi diéu khién trung tam;

-'r- May tinh diéu khién hé théng.

Tuy theo timg hing san xuat, hé thong phién dich c6 thé dua trén nguyén 1y vo tuyén,
hodc c6 thé sir dung nguyén 1y hitu tuyén.

* Hg thong 4m thanh thong bdo (Public Address System - PA):

i{é thong thudong c¢é cdc thiét bi: micr6, mdy tang am, mdy diéu chinh am, dau
casé:tte ddu CD, ddu ghi am (céc mdy m&c thi€t bi nay duoc lap dat trong phong phat
tha+h) tir d6 theo hé théng day dan tGi cdc loa phat thanh.

Heé thng nay thudng dugc sit dung dé thong bdo va chi din trong cdc cong trinh cong

coOng nhu: san bay, nha ga, bén cang, bénh vién, sin vin dong,cic khu cdng nghiép, nha
may va cac cong trinh xay dung l6n. .. '

7.7.3. Nguyén tic bo tri
* D3i voi hé thong 4m thanh tap trung:

Khi thiét k& va lap dat hé théng am thanh tap trung cin luu ¥ nhitng diém sau:

Am thanh trang am phai di tir huéng truéc mat dén tai ngudi nghe, tuyét doi trdnh
dé 4m thanh tl loa hudng truc tiép hodc phan xa mét l4n vao micro;

Hé thong loa phéi duge bd trf phit hop véi cdu tridc noi that vé miat am hoc va thim
my, trinh hién twong doi am, d€ 5t hon can xir 1y vat liéu hiit am;

' Hé thong phai c6 ti€p dat 16t d€ tranh hién tugng i;

Day dan am thanh cin sir dung day chuyén dung c6 16p bdo vé chéng xung tir
trugng. C6 thé di ndi hodc chim tudng hay trong hop k¥ thuat riéng. Khong ding céc
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) . . , .
day dién thong thudng dé lam day truyén tin hiéu am thanh, nhu vay s€ anh huong dén

chit lugng am; l
- Céc thiét bi diéu khién can dugc bé tri trong mot phong ¢6 thé quan sat duge |£m
khiu, ¢é kich thuée tuy thudc s6 lugng nhan vién va thi€t bi do hdng cung cap. j

Loa cdi

4

M
h
A )

Mic 1 Mic 2

[N

Cassette recorder

Record Play

L G o
LW

2040, 00
C®o®IOJ0e0e0 T

Téng am cdng sudt kém trén &m

\ a Miccophone
I Loa ¢f

s T3ng am cdng suat kém tron am

——1 Cassette

Hinh 7.8. S0 dé nguyén 1y hé théng dm thanh tdp trung

* Pgi véi hé théng am thanh phén tan:
Hé théng nay thudng cé phong k¥ thuat diéu khién trung tam nam st canh phong hm
nghi, tir d6 phan nhinh mang ludi day dan dén timg ban dai biéu, h¢ thong day c}an

thudng di ngdm dudi san k¥ thuat.
Khi thigt k& hé théng nay thudng dugc lam déng thdi véi cong tac thiét k& noi that.
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Hép cha tich

]

[ [ 6 tuyé
[]

==
L

(|}
1

! L)

|

i

o —

Hop dai bigu Hap tur déng Thiét bi ghi am
L o[ —

Hap dai bidu Kop ty déng 5
- m— il:m
.|

Hgp dai bigu Hoptudéng | Bg khuydch dai cong suét
' ! I i Hop dai biu
il . 1§

Hap dai bigu Hap tu dong

1 1L

Hinh 7.9. So dé nguyén Iy hé thong dm thanh hoi nghi kiéu phan tdn

* D6i v6i hé thong am thanh thong bao (PA):

I!-Iﬁ: théng nay cin c6 mot phong k¥ thuat phét thanh d€ bé trf cdc mdy mdc thiél bi,
ché lam viéc cho cdc nhan vién, tir d6 hé théng day din duoc dan t6i timg thiét bi loa
phat thanh thong béo, dugc Hp dat tai cdc vi tri cdn thiét & trén trin hay cot hoac tudng .
Thudng hé théng day din duge b6 tri di ngdm tudng, ngdm tran... trong cic éng gen
riéng cla hé théng.

Cassette
— A A k& 4
Tang am B4 didu chinh &m Lea tran

lrgng va chon kénh

oy ey (L@

Thi&t bi trén Loa cbt

Microphone Hé thdng khuyéch dai va trén am

]
Loa dinh hiang

Hinh 7.10. So dé hé thong dm thanh thong bdo céng céng
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7.8. HE THONG DPAM THOAI GIUA TRONG VA NGOAI NHA

CAu tao cha hé thong bo dam diéu khién déng md cira bao gém:

- Thiét bi ldp bén ngoai cong trinh: thudng dugc gan ngay tai sanh tang 1, bd tri & vi

tri thuan tién, dé thdy, cdch san 1,6m vira v6i chiéu cao clia ngudi sir dung. Néu 1a |

oai

c6 gin camera thi thiét bi can dat tai vi tri ¢6 4nh sang ddy di va phai lap thém hé théng

dén chiéu sang dé sir dung vao chiéu téi.

- Thiét bi lap bén trong cong trinh: thudng dugc bd tri ngay tai tién phong hay t

ién

sanh cla cidn ho (ngoli ra c6 thé lap thém mot vai thiét bi tai cic khong gian khic),

chiéu cao 1ap dat cdch san 1,6m (xem hinh 7.11).

THIET Bl DAM THOAI DOOR PHONE

1600

LALL SIS I AP

Hinh 7.11. Hép thoai bé tri & cita ra vao sdnh

- He thong dién ngudn: st dung hé théng dién chung cua toan toa nha. thong qua
bién 4p d€ ha dién thé. Ngudn dién ndy nén ldy ngay tir hé théng dién trong phong tlrL_rc
hay bao vé tai ting 1 va phai duoc ndi v6t hé thdng cung cip nguén di¢n du phong khi

cé st co.

- Hé théng diéu khién déng md clra: dé diéu khién déng md cira 161 vao nha theo
hiéu yéu cdu tit cac can ho tang trén hoac clia nhan vién truc bao vé.

- He thong day dan tin hieu: phan day dan cin duoc di riéng bing day chuyén dy
¢6 1p bao vé chong xung tr trudng. €6 thé di ndi hoac chim tudng hay trong hop
thuat rieng. Khong dung cdc day dién thong thuong dé lam day truyén tin hiéu
thanh, nhu vy s3 dnh hudng dén chit lugng am. Hé thong day c6 thé di chung hop

tin

ng
ky
Arm

ky

thuét v6i he théng dién thoai, tivi. Tai ting 1 hop dau day dat tai phong truc, tai cdc tdng

hop ddu dav =6 thé két hop bé tri trong phong k¥ thuat dién.
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Tuy theo cap nha va yéu cdu sit dung c6 thé lap hé thong bo dam diéu khién déng

m@ clra theo 2 loai duéi day:

- Hé thong bo dam diéu khién déng md ctra khong c6 camera (Intercom door entry

phone).

He théng bd dam diéu khién déng mé clra c6 camera (Video door entry system).

DIEN NGUON 220V

THIET BI DAM THOAI TRONG NHA

BS CHUYEN D1 DIEN THE
THIET BI BAM THOAI NGOAI NHA

BO DIEU KHIEN BONG ME CUA BANG DIEN

aj So dé not cua hé thong door entry phone - mot may

THIET Bl AM THOAI TRONG NHA

11 DEN NGUON 220V

8¢ GHUYEN DO BIEN THE

THIET Bl DAM THOAI NGOAI NHA

B¢ DIEU KHIEN BONG MG CUA BANG DIEN

b) So d6 néi cua hé théng door entry phone - nhiéu mdy

Hinh 7.12. So do hé thong dam thoai khéng cé camera (Intercom door entry phone)
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N3 t3i cac cén ho

NGi t6i cac can hd

N

slelelulede

7
7+
ath NBi téi phong tryc bda vé

AN

B3 didu khign déng md cifa bing dién

Sa dé ndi clia hé thdng vidio door entry - nhiéu may

Hinh 7.13. So dé hé théng dam thogai c6 camera
(Video door entry system)

7.9. HE THONG BAO CHAY
- He thong bdo chdy thong thudng dugc ba tri két hop véi he thdng citu hoa
- Hé théng bdo chdy bao gbém: cdc dau bdo chdy (thudng dat trén tran nha, trong hop
k¥ thuat, trong 6ng gi6...), tir d6 dan theo h¢ thong dudng day di¢n 12V hoac 24V vé hop
trung tam bdo chdy (thudng dat trong phong bao vé va dugc két néi vdi hé thong bdo
dong (coi, chudng, loa thong bo) va két ndi véi he théng may tinh diéu khién tr dong

t&i mdy bom ciiu hod).

Céc dau bdo chdy c6 nhiéu loai khdc nhau nhu: dau bao khoéi, dau bao nhiét, dau béo
quang... tuy theo chic ning hoat déng cla cong trinh ma lua chon loai ddu bdo cho
thich hop (méi ddu bdo thong thudng phuc vu cho mét pham vi ban kinh 2-2,5m (xem
chuong phong chdy chita chdy).

148



Hop diéu khién trung tam Cac dau do bao chay

=

e

Déu bao khoi quang dign | DAu bao khéi quang dién

P-3 Type

S

Pau bo khéi ion hoa

DAu bao nhiét
P-2 Type

S

Dau béo khéi ion hoa

E T ==

Déu bao nhiét

i L ot o f o
- o [ o o ]

NUt an bao dong tur

mat nhanh

hodc khu vuc vé trung tam

Chuéng bao dong Beén bao déng

Hinh 7.14. S0 dé hé théng bdo chdy

Nt 4n khén cap
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Chuong 8
MOT SO HE THONG TRANG THIET BI K¥ THUAT KHAC

8.1. HE THONG CUNG CAP GAS TAP TRUNG

8.1.1. Gi6i thiéu chung

DE tiép can véi nhu cau cudc song hién dai ngay cang ning cao, yéu cau trang bi hé
théng cung cép gas tap chung dd dugc dé cap dén ngay tir trong qua trinh lap du dn hay
thiét k& nha & cao ting. Diéu nay nang cao tién nghi cho ngudi dan séng trong chung cu

He théng cdp gas trung tam thudng bao gom mat trung tam cap gas ( noi tap trung cc
binh chita gas 16n dit trong phong k¥ thuat gas trung tam, phong nay c6 thé thiét k& |1101
hoidc chim dudi mat dat nhung phai dat xa cdc cong trinh xung quanh; hé thong dudng ong
dan gas t6i cong trinh va t&i timg khu bép dé sir dung; ciing vdi céc thiét bi khic keém theo
nhu: van khod, van an toan, déng hé do dp Iuc, dong hd tinh lugng gas sir dung ...

8.1.2. Nguyén tic khi thiét k€ hé thong cung cap gas tap trung

- X4c dinh hinh thic va chung loai thiét bi. I

- Thiét k&€ so d6, bo tri hé théng cung cap gas tap trung trén mat bing,sau dé tién
hanh thiét k€ chi tiét dé thuan loi cho céng tac 1ip dat ngay trong qud trinh thi cong.

- Phai ddm bao vé d6 an toan va vé sinh moi trudng.
- Cin can nhic cdc yéu cau vé tinh kinh té.

8.1.3. Cac thanh phan chinh trong hé thong cung cip gas tap trung

a) Hé thong bé chita, tram bom gas

- Hé thong bé chia, tram bom gas dat gén nhau va bé tri riéng moét Khu cich xa cac
cong trinh trong mat bang tdng thé. Tir d6 s& din gas dén cac can ho. Khu vuc nay can
phai dugc thiét k€ sao cho khi gas phan tan dé& dang khi xdy ra su ¢4 10 ri, gidm 61 mic
thap nhat nguy co tich tu khi gas ro ri va bat chdy true khi phan tan hoac pha lodng vao
khong khi.

- Nén ciia khu vuc chita bdn gas phai bang phing dé khi gas thodt ra khong tich ty lai
duéi bén.

- Xung quanh khu vuc chifa gas cdn thiét lap hé théng hang rio thodng dé dam bao
khoang cdch ly khu vuc c¢6 nguy co chdy va ngan khéng cho nhiing ngudi khéng cé
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nhiém vu xam nhap. Khu vyc ndy cin phai thiét k&€ hé thong thodt nudc mua va nudc
cifu hod. Néu hé théng nay ndi véi hé théng thodt nudc cong cong thi phai cé bay gas dé
ngén ngira gas thodt vao dudng ong thodt nudc chung.

|- Viéc chon vi tri cdn tuan thit cic yéu cau vé phong chdy chifa chdy, bé tri cdch ly
céc cong trinh lan can theo céc ti€u chuin an toan hién hanh; tién dudng glao thong dé
xe ctfu hoa, xe tiép gas chay vao khi can thiét.

i- Cin tinh todn dén y&u t6 thdm my tranh anh hudng dén canh quan chung.

lb) Hé thong duomg ong dan gas chinh

- Dudng 6ng din gas c6 thé di ndi trén mit dat hoac chon ngam dudi dat. Duong ong
nay phai duoc lap cdch xa ngudn nhiét qud néng, qué lanh hodc phai ¢é bién phap bao
vé |de tranh su tdc dong nay dat trong cic ranh riéng dat ngam dudi dat, trén c6 nip day
bang bé téng cot thép.

_ Cich bs trf dudng ong va céc gid d& cho dudng dng phai tinh todn dén sy gidn ng
hay co ngét clia dudmg &ng do thay ddi nhiét d6 (tham khao bang dudi).

Kich thudc danh dinh cta Khoang cach 16i da
duong Sng dan (mm}) Theo chiéu dimg (mm) Theo chiéu ngang (mm)
(1) (2) (3)
20 3 2,5
25 3 2,5
32 3 2,7
40 35 3
(1) 2) (3)
(1) (2) (3
50 3.5 3
80 4.5 3
100 4,5 3
150 4,5 3
200 4.5 3
. Trén duong Sng, tai mot s6 vi tri can thiét, phai 1dp déng hé do 4p suét va cdc diém
kiém tra duoc niit kin dé phuc vu cho qud trinh van hanh hoic kiém tra truéc khi dua hé
thong vao st dung.
- Pudng 6ng di xuyén qua tudng hoac san nhi phai duoce boc ngoai va bit kin bang
vt liéu chong an mon.

— Khi gas & 4p sudt 1én hon 1,4kg/cm® hodc gas 16ng khong duoc dan bang dudng 6ng
vao trong toa nha. .
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¢) Hé théng ddn gas dén tieng cdn ho

- Trudc khi vao cdc can hd ciing can phai lap dat cac van diéu 4p, ty ngat khi o gas.

-~ Pudng éng cip gas lén cdc can ho gém nhiéu truc 6ng ding ®50 duge dat ndi trén
tudng (chd ¥ phai son méau theo quy dinh dé dé phan biét) hoac dat trong hop k¥ thuat
rieng (trudng hop nay cdn chii ¥ trdnh dé gas tich tu lai duéi ddy hop). Can bé tri truc
du;Emg Sng sao cho gén céc vi tri bép hay cdc thiét bi sir dung gas.

- Vi tri b6 tri truc cdp gas can tuan thil nguyén tac sau:

Qua trinh thi&t k& mat bang nha & cao ting, cdc khu bép rat cdn phai tiép can véi moi
trudng bén ngoii vi cling can bé tri céc logia phuc vu (di€u nay rat thuan tién trong sir
dung va nép trong sinh hoat ctia ngudi Viét Nam) nén dudng ong cdp gas (0t nhat dugc
dat ngoai l6gia cdc cin ho, tir d6 ¢ cac 6ng nhdnh ngang vao thi€t bi sir dung gas.

Sau day 12 mot s6 chi tiét lap dat ng dan gas:

TUSNG NHA

________ 3

DUGNG ONG XUYEN TUONG

LGN HON DUONG ONG GAS

VAT LIEU CHE
Z //\’ LIEU CHEN BIT ONG

CHI TIET BUGNG ONG GAS QUA TUONG

Hinh 8.2: O}zg gas di qua nuong

DAl GIU TREQ ONG DAl GIU TREQ ONG

MOT SO CACH TREO BUONG ONG GAS

Hinh 8.3. Chi tiét treo ong
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BUONG BNG GAS DAN TGITHIET BI

RAC CC

VAN DIEU KHIEN

DUGNG ONG CAP GAS

BAY LANG GAS

CHI TIET BUONG ONG GAS BEN THIET BI

Hinh 8.4. Ong gas ddn dén thiét bi

8.2. HE THONG PO VA THU GOM RAC THAI

Day 1a mot nhu cdu cdn c6 trong nhi & cao tang. Tai nhiéu héi nghi da cé nhiéu ¥
kién khéc nhau vé van dé: c6 hay khong c6 chd thu rdc cong cong? Theo kinh nghiém

r

clia mot s6 nudce trén the gidi (Trung quoc, Nga, Anh, M) thi tuy thugc vao di€u kign
cu thé ¢6 thé 4p dung cdc hinh thic thu gom rdc khac nhau. Nhung du lua chon phu’o‘ng

thitc nao thi rdc cling rat cin phan loai tit nguén.
8.2.1. Lua chon vi tri b6 budng dé rac, dudng ong dé rac

- Phai thuan tién cho ngudi dé rac, nhung dong thai phai kin ddo, vé sinh.
- Khoang céch ti clra vao cin h dén chd dé rdc gan nhét khong 16n hon 25m.

_ Nén b6 trf gin céc vi tri trung tam ctia nha, cdc nit giao théng cong cong nhu: sanh
tang, ciu thang... hay céc khu b& trf hop ky thuat dé dam bao cu Iy khoang cich khoh

qué 16n nhung vin phii ddm bao céc yéu cdu vé sinh moi trudng.
- Dam bao yéu t6 hai hoa gitia viéc chon vi tri b6 tri dudng ong dd rac tai céc tang
vi tri dit phong thu rdc bén dudi. '
- Phai ¢6 cdc khong gian dém ngan cédch gilta clia dé rac, dudng 6ng dé ric véi ¢

khong gian khdc dé ngan tranh mui x6ng vao (nén thiét k& c6 budng kin va cé clra chd
chay). C6 thé tan dung bubng thang thoat hiém dé lam khong gian dém nay.

o
(=]

/G

ac
ng

- Noi dé rdc va chiia réc phai da 4nh sdng (t6t nhat [a dnh séng ty nhién), thong

thoéng gid, thodt mui.
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- Phong chita rac va ldy rdc nén dat & ting 1 va sit bién ngoai phia sau nha dé xe lay
rac ra vao thuan tién, sach sé.

- D€ tiét kiém khong gian c6 thé két hop bé tri dudng Sng dé ric tai chiéu t6i hoic
chiéu nghi clia cdu thang thodt hi€m hay bdm vao tuyén giao thong (hanh lang, sinh

tang...).

PHONG DEM

_+Ll g _[5 Tlﬂ-l'_ ) : : ) CA % NH
| |
== ] //C//
! ! ! = ! 17 /
i A : : : // =1 / TUCSNG CHONG CHAY
| | | . I ]
f i ' : B N CUA CHONG CHAY
I | ] : -
i : |[ v : T TUYEN GIAO THONG |
; — v l | s, | P ey ————— —
1 i | i
i i i OJIE
_ ‘—_:Di_:ar_ _,JE,E_DT_._._._:%_
| ‘lI’UYE'N GIAD THONG TUYEN GIAO THONG

Hinh 8.5. Vi du b&'tri dng dé rdc trong cdu thang thodt hiém
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8.2.2. Yéu cau dudng éng dé rac

- Puong 6ng rac nén bd tri dya vao
tudng bao ngoai nha, thang ding.

- Khi hoat dong phai gidm thiéu kha
nang gay tiéng on.

- Phai dam bao viéc théng thoat mii
lén phia trén.

* Kich thuée dudng éng dé rac (tham
khao thiét bi ciia hdang Sanishute):

- Dudng kinh ngoai: 585mm

- Buong kinh trong: 530mm

- Bé day thanh 6ng: 27mm

- Chiéu dai 6ng dugc san xuat san theo
tiéu chudn trong nha mdy c6 L=4m (Ong
c6 thé cua cat dé dang tai hién truong)

- Cic 8ng dugc gan vdi nhau bang keo
gin tuong ing vdi vat liéu dng. Thudng
bing silicon, mastic hay polyethan la
phi hop.

* Trinh tu thi cong lap dat hé thdng
Ong nhu sau:

- Khi thi cong tai vi tri dat ong do ric
tai m&i san chita ra mot 16 vudng c6 kich
thuéc 800x800 dé bat dng truc chinh, dng
nay duoc d& bing cac dai d& ong (xem
hinh vé).

- Pai d& 6ng dugc ché tao tir thép ma
kém v6i bu long M12. Méi tang chi can
mot dai gitt va dd ong (hinh 8.7).

~ Chi ¥ b6 tri sdn dudng Sng kém cép
nuéc ®20 (c6 van khod) chiu dp luc
>2BAR din vao trong dudmg ong do rc
chinh dé c6 thé phun rira 6ng khi can.

- Dé théng hoi trén méi dong Ong ¢o
dudng kinh trong 230mm dugc lip véi
dau tryc thu vuon cao trén mdi (theo tidu
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chuan Viét Nam, Trung Quéc hay Lién bang Nga: >0,7m, tiéu chuan Australia: 2m).
Padu ngoai dng bat budc phéi ¢ gan quat thong gid véi nap chup che mura.

- Quat hit c6 cong suit 40W - 220V tao ra chan khong di gay ra mot do chénh léch
dpl sudt trong budng rdc dé tao ra su thong gi6, thodt mii cudng bic. Dudng dién cung
cdp cho quat phai dé san trong hop dién bd tri gdn ong thong hoi.

- Tuy theo b6 cuc mai ¢6 thé bd tri 8ng théng hoi chay thang ding véi dng chinh hay
ba: tri 1éch sang mot bén (xem hinh v& 8.9 va 8.10). Nhung phai chd y chén chat chong

thdm vao khe giita san mdi vl dudng ong.
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Hinh 8.8. Mdt bdng lap dét 6ng va chi tiét voi phun nuéc
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Hinh 8.9. Kiéu b6 tri dwong ong théng hoi léch.
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DUSNG KINH TRONG 22

CHAT CHONG A VAN KHOA OSNG KEM ¢ 20
HOP BIEN CHO QUAT HYT ~ Ve
\ CAP NUOIC
TONGUON

(AP LUC =2 BAR

- CHUP THU

Hinh 8.10. Kiéu bé tri duong dng thong hoi thang dimg

e T . Mat cét phong thu rac
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Hinh 8.11. Phong thu ric

8.2.3. Yéu cau doi v6i phong thu rac
- Cén phai tinh kha nang xe van chuyén ric d€ trong phong thu rdc.
- Dam bédo viéc ngan mii va thong hoi thodng gié cho phong thu rdc.

- Thuan tién cho viéc co, rira vé sinh phong thu ric.
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- Phong thu gom rdc phai dd XE CHUA RAG 126 4 126

rong dé c6 thé chiia duge cic xe 777 //W/////Z///A /.//—e'%f
godng chifa ric. S6 lugng xe tuy : in NEZ R
| S : , ! lh Z §J
theo vao thoi gian quy dinh dén 7 ‘ﬂ ? | j17
s . L
lay| rac cua thanh phs, s0 MONE 1 eng ap cack men % y %
o v e e HOAC SON BONG [/} i 1 I ///
nguol su dung (s6 lugng rac thai /_J %
ra)} tir d6é s& lua chon dién tich L A THU NG % & é
phong phit hgp (tham khao mot N / é
vai chung cu cao ting dién tich %\ — ///
buéng thu réc trung binh rong é N é
khoang 30m?). W ~
i Bén trong phong phai bé tri
mol dudng cdp nudc dé tién co \
rira} vé sinh khi can thiét. CUA CHONG CriA

chinh ¢6 bé tri voi phun nudc dé

1 Trong dudng 6ng dé rac . .
Hinh 8.12: Vi du mdt bang mot phong thu rdc véi cdch

bo'tri xe chita rac, ga thu niucée bdn, vdt liéu sit dung...

phun rira dudng ong vi vay trong
phdng thu gom rdc can cé hg thu nude chay tir vio hé théng thodt nudc bin hoac bo tri

bom thoat nudc cuc bd.

8.3/HE THONG VE SINH VA BAO DUGNG MAT NGOAI NHA

kic

8.3.1. Céc hinh thite vé sinh v bao duong mit ngoai nha cao ting

* Dung cabin tha tir trén mai xuéng.

:Day cdp neo, tha cabin.

Can c4u mini tha cabin.

¥

Sit dung van thang ty nang san thao tdc tir dudi lén.
8.3.2. Nguyén tic thiét ké hé thong vé sinh va bao duong mat ngoai nha

Xdc dinh chon hinh thitc va chiing loai thiét bi.

Thiet ke chi tiét dé thuan lgi cho cong tac lap dat ngay trong qua trinh thi céng.

8.:3.3. Thiét ké hé théng vé sinh va bo dudng mat ngoai nha
Dung can cau mini chay quanh chu vi m4i thi cabin:

- Can ¢t vao thi€t bi lua chon, trong qué trinh thiét k& tuong chin mai can phai cd
hthude va hinh ding phit hop véi viec lap dat thiét bi sau nay.
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- Mat bang mai phéi tao dugc hanh lang thi cong cho cau mini hoat déng (phai chi
dén hé théng sénod thodt nuéc mai). Pay ciing 12 di€ém han ché€ cla hinh thitc nay tron

trudng hop cac cong trinh o6 kién tric mai khong phai 1a mat phang.

HANH LANG THI CONG CUA CAU MINI
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VNG THI CONG CUA CABIN

Hinh 8.13. Mdt bdng ving thi cong ciia hé thong thd cabin

S (=TSN

- Toan bo hé thng tudng chin méi phai dic va bing bétong cot thép dé dam béo an
toan khi van hanh. Viéc thiét k& cu thé két cdu san mdi, lan can, can phai tinh todn dua

trén tai trong khi hoat dong ciing nhu khi khong hoat dong cua thiét bi.
- Tham khao mét vai kiu can cdu mini tha cabin.

* Diing véan thang tu nang san thao téc tr dudi ién.
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Hinhk 8.14. Cdn cdumini dé thd cabin
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- Van hanh trén nguyén tac van thang van thuong dp dung véan chuyén vt liéu trong
cdc cong trinh xdy dung.

- Dé giit an toan trong qué trinh hoat dong trén bé mit tudng ngoai nha cdn phai dé
sin cdc méc neo. Nhuoc diém cha hinh thifc niy 1a phai di chuyén, thdo lap véan thang
tai nhiéu vi tr xung quanh nha va déi véi céc cong trinh ¢6 nhiéu hinh khéi (t6 hop cong
trinh) s& phic tap trong viéc b6 tri mit bang thi cong. Hon nifa phuong phdp nay chi phu
hop véi cdc nha chung cu c6 s6 tang cao khong Ién 1am.

- Uu diém ciia phuong phdp niy 12 véi cac hinh thitc nha c6 céc hinh thic mai phiic
tap (vi du mdi déc) va vuon ra khoi mat tudng thi viéc van hanh s& thuan lgi hon phuong
phap st dung mdy tha cabin.

* Cdc phuong phdp khéc:

- Ngoai hai giai phdp di néu trén, con c¢é mot vai giai phap khac dé c6 thé phuc vu
yéu cAu stra chifa va bao duong mat tien nha. Dya trén nguyén tac tha cabin, thiét k&
phai dé sin mot s6 mée neo (bing vat liéu khong ri nhu inox...) gén vao tudng chin mai,
hay mai dua xung quanh nha. Khi cin s& ludn cdc day cap qua méc va sir dung dong co
lép sin ngay trén cabin d€ ¢6 thé tu cudn cdp nang cabin 1én dén do cao can thiét.

HANH LANG THI CONG CUA VAN THANG

\

MAT BANG NHA & CAO TANG

Hinh 8.15. Mdt bdng ving thi céng cia hé thong vdn thdng
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Chuong 9

ANH HUONG CUA CAC TRANG THIET BI KY THUAT
TRONG THIET KE KIEN TRUC

9.1. DAT VAN PE

Trong thuc t€ xay dung cdc cdng trinh trudc day & nudc ta, tr trude nhitng nam |75
ctia thé ky XX, chlt yéu trang thiét bi k¥ thuat céng trinh chi ¢é cac hé thong nhu: ¢ap
thodt nudc, hé thong cap dién, hé théng chong sét kiu Franklin hoac Faraday, citu hoa
thti cong kigu vdch tudng va cdc binh xdch tay. Cac hé théng dudng 6ng, dudng day,
thiét bi hdu nhu duoc thiét k& lap dit 16 thién gay anh hudng khong dep cho thim 'my
kién tric. Dén téi nhitng nam 80-85 thi cdc trang thiét bi ndy di duogc thiét k& lap dat
chon tudng, chon sin va di cé tic dung cai thién hon vé thaim my kién triic nhung vén
con 13 cdc hé théng trang thiét bi k¥ thuat don gian danh cho cic céng trinh thap tang.
Cho 16i khi ching ta bat dau xay dung nhiing cong trinh cao tang hién dai dau tién|tlr
nhiing nam cudi 80 dau 90 thi méi thuc ét_: ti€p can vdi nhiling hé thong trang thiét bi ky
thuit céng trinh méi va hién dai, s6 lugng cdc hé théng trang thiét bi k¥ thudt cting tang
hon nhiéu va phic tap, duoc thiét ké lap dit trong cdc khong gian k¥ thuat riéng.

Céc hé thdng trang thiét bi k¥ thuét cong trinh nidm trong céc khong gian k¥ thuat jva
chi€m Itnh mot phan khong gian kién triic clia 10a nha, cdc khong gian nay thudng phai
¢6 su tinh todn nghién citu sap dat trude cho phit hop véi viéc 1ap dat cdc hé thong trang
thiét bi k¥ thuat sau nay. Viéc nghién ciiu bd tri cac khong gian ky thuat nay doi hoi
phai nim dugc nhitng vin dé co ban cia cdc hé thong trang thiét bi k§ thuat cong triph
va diéu d6 ¢6 anh hudng nhat dinh t6i qud trinh nghién citu thiét k&€ mot phuong dn kiF:’n
tric hay néi cich khdc viéc bé tri cac khong gian k¥ thuat danh cho céc thi€t bi cua hé
thong trang thiét bi k¥ thuat cong trinh tré thanh mot khau rat can thiét trong qud trinh
thiét k& kién trac.

9.2. VAI TRO NHIEM VU, CHUC NANG HOAT PONG VA BAC pIEM CUA
CAC HE THONG TRANG THIET BI KY THUAT CONG TRINH

9.2.1. Vai tro, nhiém vu ctia cac hé thong trang thiét bi ky thuat cong trinh

Céac hé thorg trang thiét bi k¥ thuat cong trinh déng vai trd va nhiém vu 12 trg gitp
cho viéc var. hanh sir dung ctia toa nha véi cac yéu ciu tién nghi khic nhau, cai thién
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méi trudng vi khi hau, diéu chinh cdc thong s6 k¥ thuat clta moi trudng khong khi nham
mang lai hiéu qua sit dung cao va chat lugng cho méi cong trinh kién tric, cai thién diéu
kién song va lam viéc cua con ngudi trong cdc cong trinh do6.

9.2.2. Chifc nang hoat dong ctia cic hé thong trang thiét bi ky thuat cong trinh
Chitc nang hoat dong clia cdc h¢ thong trang thi€t bi ky thuat cong trinh la tao ra moi
trudng st dung, sinh hoat va 1am viéc tién nghi t6t cho moi ngudi trong toa nha. Trong
d6ibao gém ca cac trang thiét bi s dung hi¢n dai va viéc tao ra mot moi trudng vi khi
hau thich hop véi doi sdng va sic khoé chia con ngudi. Cudi cing la dé nang cao chat
lugng s6ng va lam viéc, ting nang sudt lao dong, day manh phat trién kinh t&€ xa hoi cua

dat nudc.
9.2.3. Pac diém cla cac hé thong trang thiét bi k¥ thuat cong trinh

2.2.3.1 . Ddc diém chung cia cdc hé thong

Cic hé thong trang thi€t bi k¥ thuat cong trinh déu ¢ chung mét dac diém vé tinh hé
théng clia mang ludi phan bo. Thudng mdi hé thong déu c6 diém bat ngudn va diém két
thiic, noi bat ngudn cé thé la nhiing chiéc mdy chu, may phat, r6i thong qua mang ludi
phan bé bing dudng dng hoac dudng day dé dan t6i diém ket thic 1a céc thi€t bi sir dung

trorlg cong trinh.

Thono thudng cédc mdy chii, mdy phdt chinh ddu ngudn cha hé théng duge b6 chi &
cac khong gian k¥ thut 1a phong k¥ thuat, tir dé dan di cdc dudng ong, dudng day t6i
truc chinh thing ditng xuyén sudt qua cdc tdng ndm trong hop k¥ thuat, r6i tir truc chinh
lai|phan phéi cdc dudng &ng, dudng diy ngang vao cic tang t6i cdc khu vuce sir dung trén
mat bing (thudng cic dudng Sng, dubng day lic nay di trong khong gian tran k¥ thuit
hay san k¥ thuat clia toa nha), tir cdc truc phan phéi nay lai tiép tuc phin nhdnh nhé hon
den‘ta_m céc thiét bi st dung dé phuc vu cho con ngudi trong toa nha.

V6i trudng hop quy mo qué 16n hodc cong trinh qué nhi¢u chic nang phitc tap thi
thuding phai phan khu hoat déng va quan 1y cho cac h¢ thong trang thi€t bi k§ thut cong
triph. Hodc trudng hop nha qua cao vuot qué gidi han tiéu chudn vé 4p luc, cong suat
mdy v.v... thi ciing phai phan chia cic kbu vuc trang thi€t bi k¥ thuéat cong trinh theo
chiéu cao nha va s& xudt hién cdc tang k¥ thuat & giita lung chimg nha.

*Vidu:

- D67 voi hé thong cdp nude: Bat dau tir phong k§ thuat mdy bom (ddu ngudn clia hé
thgng) nudc duge cdp 1én theo truc dimg chinh (di trong hop k§ thuat) roi phan nhdnh
ngang vao céc tang (dudng Ong di trong san k§y thuat hodc trdn k§ thuat) cap nudc dén
timg thi€t bi ding nudc (cdc thiét bi dau cudi cta hé théng).

- D6i véi hé thong thodt rude: So dé hé théng ciing phan bd tuong tu nhu hé thdng
cap nudc, c6 diéu cdc thiét bi thai nudc lai la cdc thi€t bi ddu nguoén, tir 46 dan theo cic
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dng nhanh ngang tit cac tang (thudng nam trong san k¥ thuat cua khu vé sinh hoac nflm

& tran k¥ thuat ciia khu vé sinh tang dudi) roi chdy vé dng thoat ding (ndm trong h(f)p ky

thuat xuyén sudt cac ting). Cudi ciing 12 thu vao cdc bé xir Iy nudc thai nhu bé phét,
gas, hé gas, v.v... réi chay ra cong chung clia thanh phé.

- Dot vai hé thong cdp dién: Bat dau tir phong k¥ thuat dién téng (ddu ngudn ciid hé

thong) dién dugc cap di 1én cdc ting nha theo truc dimg la cic day cép chinh (thuong
duoe b tri trong cdc hop k§ thuat xuyén sudt qua cdc tang) sau d6 phan nhanh ngang

vao cdc tang (day di trong trin k¥ thuat hoac san k¥ thuar) réi tiép tuc phan nhanh

timg khu vuc va phan nhédnh nhé hon dén timg thiét bi dung dién (cdc thiét bi dau cudi

clia hé théng dién).

- DGi véi hé thong diéu hoa trung tam: Bat dau tir phong k¥ thuat mdy dicu hoa tring

tam (ddu ngudn ctia hé théng) moi chat lanh hoic sudi &ém duge dan theo dudng Sng
truc 6ng dimg (12 6ng cdp chinh thudng di trong hop ky thuat ding xuyén sudt qua

a1
CaC

tang). Sau d6 phan phanh 6ng ngang vao cic tang (dudng 6ng ngang thuong chay trong
cac tran ky thuat) réi tiép tuc phan nhanh nhd dan t6i timg dan trao déi nhiét trong

phong (céc thi€t bi ddu cudi clia hé thong diéu hoa), (xem phu lyc 1 dén 12).

P6i véi cdc hé thong trang thiét bi ky thuét cong trinh khéc ciing ¢é chung dic diém

phén b6 tuong tu nhur vay.

Qua cdc so d6 minh hoa clia cdc hé théng trang thi€t bi k§ thuat cong trinh nhur trén

ta nhan thay ro nhilmg dac diém co ban clia cdc hé thong la:

+ Pac diém 1: Truc cung cdp chinh clia mang luéi hé théng 1 truc dudng ong, dudng

day truc dimg chay xuyén sudt qua cic tdng nha (nam trong hop ky thuat)
Pudng 6ng, dudng day truc ding chinh nay giéng nhu cot séng trung tam cia

e

théng. Néu chiing ta hinh dung toa nha nhu mét co thé s6ng véi cidc mang luéi hé théng

trang thiét bi k¥ thuat cong trinh phan bd dén tén timg thi€t bi str dung trong toa nha,
ching ta c6 thé vi ching nhu céc hé thong than kinh, h¢ thong mach mau cha co thé
trong d6 dudng ong, dudng day truc ditng chinh déng vai trd nhu cot s6ng clia co thé.

+ Pac diém 2: Do dudng ong, dudng day tryc ding chinn ¢6 vai trd nhu cot sOng
trung tam cila hé thong, do d6 cdc hop k¥ thuat cia cac hé théng trang thiét bi k¥ thuat

cling thudng duge bé tri & khu vye trung tam ctia mat bing toa nha hoic trung tam

thi
ma

ki
caa

mot don nguyén mat bing hay trung tam ca mot khu vuc trang thigt bi k¥ thuat (nél 1a

mét toa nha duge phan khu ra nhiéu khu vuc trang thiét bi k¥ thuét do qua 16n hoidc
nhiéu chiic nang sir dung khac nhau v.v...). Ly do chi yéu la tir dudng ong, dudng ¢
truc ditng chinh phan nhianh ngang ra dé phan b3 vao cho cdc khu vuc ctia cic tang
mot ban kinh phuc vy tuong déi déu vi ngin nhat, nham dam bao su hoat dong can
ciia hé théng cho viéc cung cap ciing nhu xir 1y, tiét kiém dudng 6ng, duong day va gi

do

day

Vo1
do6i

fam

16t da su hao hut nang luong tir diém dau dén diém cudi ciing nhu ma sat trong dudng

ong v.v...
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+ Pac diém 3: Ciing dé cho sur hoat dong ctia hé thong duoc can d6i, hai hoa va bén
lau, cdc dudng Sng dudng day nhanh ciing phai duge phan phdi déu va cang ngén cang
t6t: Néu ¢6 nhiéu mdy nhiéu ngudn ciing cong sudt thi ciing phai phan phoi déu céc thiét
bi st dung theo cdc mdy.

L. Dic diém 4: Hdu hét céc he thong trang thiét bi k¥ thuat cong trinh déu cén diing dén
caq khong gian k¥ thudt nhu: hop ky thuat, tran k¥ thuat, san k¥ thuat, phong k¥ thuat.

Truc ditng chinh cot song ctia h¢ thong di trong hop k§ thudt xuyén sudt qua cac
tang cdc truc ngang di vao cic ting nim trong trin k§ thuat hoac san ky thuat, cac
mdy chu, mdy phét, trung tam diéu khién nam & phong k§ thuat diu ngudn cua hé
thong, cac may méc thiét bi diéu khién phan phéi va quan 1y cho timg khu vuc thi nam

& cdc phong k¥ thuét cla tang hay coa khu vuc.

.2.3.2. Bdc diém riéng ciia ting hé thong

Ngoai nhiing dac diém chung néu trén, cdc hé thong trang thiét bi k¥ thuit cong
trinh cling cé nhimg dac di€m yéu cau riéng.

* Vidu:

.‘ Poi véi hé thong cdp niddc:

fbé c6 mot hé théng cdp nuée hop 1y, thudng phong k§ thuat may bom phai dat & tang
mot hodc ting ham gén véi bé chia, sau d6 bom lén bé mdi r6i cép nude xuéng cho cic
thiét bi diing nuéc cho cac thiét bi ding nudc o cic tang bén dudi, ciing c6 thé thiét k&

| . . . - N P 2o o & Y 2 H - - N
bom truc ti€p lén céc thi€t bj ding nudc dé s dung. Van dé nay khang dinh vi tri dau
nguén cita hé théng cdp nude phai ¢ tAng mot hodc tang hdm. Hop k¥ thuat clia dudng
ong cdp nude nha cao ting phai di riéng doc lap (vi thudng cé kich thude éng 16n, s6
luoi‘ng ong nhiéu) dé tién cho viéc sira chita thay the sau nay .
Dudng 6ng cdp nudc tuyét doi khong duge di cling véi dudng day dién.
- D61 vai hé thong thodt nuoc:
Nguyén ly thodt nu6e 1a chdy ty do tir trén xudng, ddi véi cac dudng dng thodt ngang
do1 héi phai c6 do déc nhat dinh, diéu nay ciing 4nh hudng téi cdc khong gian k¥ thuat
cta dudng ong.
Cac bé xit 1y cha hé théng thodt nude nhu bé phot, bé gas, bé tich m& v.v... thudng
dutc b tri chim dudi mat dat hodc nim trong cdc tdng hdm d& thuan tién thodt nudc ra
ngoai cong chung cla thanh pho.
Hop k¥ thuat duong ong thodt nudc déi véi cdc cong trinh nho, thap tang thi c6 thé bo
tri m:hung v6i cdc dudng ong cap nudc. Con ddi véi nha cao tang, hé théng phic tap hon,
dudng ong nhiéu hon, kich thudc 16n hon cho nén phai bd ti hop k¥ thuat niéng cho
duong ong thoit nudc.
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- DST vl hé thdng cdp dién:

Do viéc 1dy ngudn dién ludi tir ngoai phd hoac tir cap dién ngadm vao nha nén phdng

k¥ thuat dién tdng phdi ndm & tang mét hodc ting ham 1a hop 1y.

Hop k§ thuat dién cho truc day chinh phai doc lap riéng biét. Cac dudng day dj
phéi cach xa dudng Ong nudc nudc, cich xa cdc dudng day tin hiéu thong tin nhu d
dién thoai, day angten, day vi tinh d¢ trénh gay nhiéu cho céc hé théng nay

- D61 vdi hé thong chong sét:

D3ai véi chong sét ¢é dién Franklin va Faraday, cdc day thu sét la day thép tran khang
dam bao an toan vA anh hudng x4u mit ding cong trinh, do dé n€u lam thi phai dua ¢éc
day dan sét vao cac hop k¥ thuat va doc lap cich xa cdc hé théng dudng 6ng dudng di

k¥ thuat khac.

Déi v6i chong sét hién dai, day dan sét 12 day cdp gém nhiéu I6p 15i déng va nhj

16p vo céch dién, chéng nhiéu, chéng cdm tng dién tr 16t cang véi cic thiét bi cat sung

sét... do d6 rat an toan cho ngudi va dé vat xung quanh, tuy nhién cling cin phai did

dén sét trong hop k§ thuat riéng dé dam bao do an toan cao va thim m¥ cho cong trinh.

- D61 v&i hé théng phong chdy chita chdy:

Céc cong trinh dan dung chii yéu ding hé théng chita chdy bang nudc, viéc cap nude
chita chdy phu thudc vao bé chita, may bom ciing nhu hé théng cdp nude do dé h¢ thong
ctiu hod thudng duoc ket hop cling véi hé théng cap nudc luon, bé chia nude du tr gitu
hoa thudng dat chim dudi mat dat hodc trong tang ham gan phong k¥ thuat mdy bom.
M4y bom citu hoa ciing thudng duge bd tri luén trong phong médy bom cap nude sinh

hoat. Thuc ra cé thé xem nhu hé théng ctiu hoa 1a mét bo phan clia hé thdng cédp nudc,

- Dot voi hé thong diéu hoa khong khi:

Céc cong trinh quy mo6 16n va nhi cao ting chi yéu ding hé théng dicu hoa trung

tam. Céch b6 tri hé théng diéu hoa trung tam c6 nhiéu cdch khéch nhau nhu: dé: véi ¢
mdy ¢ cong suét I6n diéu hoa khong khi cho toan nha hay mot phan nha thuong du

b6 tri phong k¥ thuat mdy & tng 1 hay ting hdm hodc tang mdi hogc tang k¥ thud o

lung chimg nha (véi cdc cong trinh qud cao ma phdi phan doan khu ky thuat).

Déi vdi cac mdy cong suat nhd hon diéu hoa khong khi cho mét khu vye hay 1-2 ting
a|dé

nha thi méy thudng duoc dat trong cdc phong k¥ thuit nam & sdt bién mat ngoai nha
k6t hop 18y khong khi tuoi. Thong thuong 1dy [am mdy gidi nhiét bang gi6 thi hay b6
& tang mai dé tan dung hiéu qua cla gi6, con may giai nhiét bang nudc thi c6 thé bd
trong phong k¥ thuat & ting 1 hoac ting him hoac trong phong & tang mai, tuy nhién

théng giai nhiét nudc van lién quan dén bo phan thdp giai nhi¢t, nén ciing phai dap o

én
ay

éu

ay

3| tri
)| tri
he

ngoai troi dé tan dung gié trdi, do dé ké ca mdy diéu hoa giai nhiét bang nudc hau het

dugc bo tri & tAng mai hodc dat & cdc tang k¥ thuat dé trong thodng.
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- DT vdi hé thong thang mdy:

:Nha cao tang chl y€u ding thang mdy dimg lam phuong tién giao théng chinh,
thang mdy kéo bang cdp, budng mdy thudng dat & trén dinh thang, giéng thang nhu mét
héfa k¥ thuat I6n xuyén suét qua céc ting (c6 kich thudc vira di cho loai thang Iya chon)
bén trong lip dat khung gid d& dudmg ray truct, di trong, giam chan, cabin thang va cdc
thlet bi khdc vdi cdc yéu cdu kha nghiém ngat vé do chinh xdc, d¢ an todn va yéu cau
phqng chdy cho thang, thodt ngudi khan cap khi c6 sy cd...

Ngoéi ra cling hay sit dung thang cuén (thang tu hanh) & cic khu vuc dich vu thuong
mai. D61 véi loai thang nay ciing c6 nhiing yéu cau lip dat riéng clia nha san xuat. Do dé
neu c6 st dung thi ngudi thiét k€ kién tric cling phai tuan thii nghiém ngat cac chi dan cua
nha san xudt dé ch 16 san chinh xac thi méi cé thé 1dp dat dam bao k§ thuat dugc.

- Doz voi hé théng dién nhe:

Hé thong ndy bao gém nhiéu loai khdc nhau, méi loai lai cé nhiing yéu cau va dac
dié:rn rieng. Vi du nhu:

+ Doi v6i he thong dién thoai thi phy thudc vao dudng cdp dau ngudn thudng chon
ngam dudi mat dat hodc 1ay tir cot dién vao, cho nén théng thudng phong k¥ thuat 16ng
dai|dién thoai dugc b tri & ting 1 hoac tdng hdm, sau dé dudng diy dugc dan theo truc
ditng chinh trong hop k¥ thuat xuyén qua céc tdng réi phan phéi vao céc tang va dén
tiing may dién thoal

+ Dot véi hé thong MATV (hé thong truyén tin hi¢u qua vé tinh) thi phu thugc vao
d4u ngudn 12 ingten vé tinh thudong dat & trén mdi, do d6 phong k¥ thuat téng cla hé
théng MATV thuding & ngay ting mdi hoac tang trén cung la hop 1y nhat, sau d6 phan
b6 cdc dudng cap theo truc ding chinh trong hop k¥ thuat, réi phan nhanh vao cic tang
dén timg chiéc may thu.
¥ D6t véi trung tam diéu khién, quan 1y van hanh cho céc h¢ théng ty dong cla toa
nhd (nhu hé thong cap dién, hé théng cidp nudc, camera bao vé, déng md cua tu dong,
biq chdy, bdo dong v.v...) ¢6 thé bo tri & bit ki chd nao trong tod nha, tuy nhién cling
cénl dat gan khu vuc 1am viéc clia bo phan quan 1y k§ thuat, kiém tra gidm sat, bao
dudng, bao vé cho toa nha va cdc hé thong k¥ thuat nay.

1 D6T voi hé théng dé rdc nha cao tdng:
Néu cong trinh ¢6 sir dung hé thong dé rac thi tai cdc tdng phdi ¢6 cira dd ric ndm
trong phong dé ric cich ly v6i xung quanh, rac duge dd vao ong thu rdc (nam trong hop

k¥ thuat) va rot xudng phong chia rac. D€ viéc thu gom va van chuyén rdc di cho thuan
ti{an; thi phong chiia rdc thudng nam & tAng 1 sdt mép bién ngoai phia sau nha, do dé hop
k¥ thuat 6ng thu rac ciing thudng phai nam & phia sau gidp mép bién nha.
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- D67 voi hé thong cdp gas trung tdm:

Do dac diém d& gay chiy nd nguy hiém, cho nén tram cdp gas trung tam néu co
thuding dugc dit riéng cach xa cong trinh, sau d6 dén dudng ong cdp gas di ngam dudi
dit réi dén cong trinh thi di 1én theo céc truc ding nam & phia mat ngoai nha, dé
phong néu c6 rd ri va chdy né thi khong gay nguy hai nhiéu cho toa nha va dé dang
ctiu chifa. Sau dé tir truc dimg phan phéi vao cdc tAng va vao cac khu bép cta can ho,
nhu vay cdc khu bép clia can ho cé ding gas trung tam ciing thuong dugc thiét k& giap
bién ngoai nha.
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Hinh 9.1: Mdt bdng tdng 1 nha ¢ 34 tdng
Khu dé thi Trung Hoa - Nhdn Chinh
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Hinh 9.2. Mdt bing tdng 1 nha chung cu M3 - M4 Phuong Thanh Cong - Ha Noi

9.2.3.3. Nhitng ddc diém lién quan giita cdc hé thong trang thiét bi ky thudt

cong trinh voi nhau

D61 v6i cdc hop ky thuat truc dimg chinh: Hé théng trang thiét bi ky thuat nha cao
g hau phu phai tach roi riéng biét khong di chung. Riéng cdc hop k¥ thuat nho nhur:

hcl;[;w k¥ thuat cho 6ng thodt nuéc mua va cic hop k¥ thudt cho day dan sét xung quanh

hid hay hop k¥ thuat éng do réc.... tuy theo trudng hop cu thé ma c6 thé két hop, vi du

di chung 6ng thoit nuéc mua voi day din sét cing trong mot hop k¥ thuat hodc ¢é thé

dua 6ng thodt nudc mua, day dén sét vao trong hop k¥ thuat dng déd rac v.v..

Riéng d6i v6i cac khong gian k¥ thuat khéc thi ¢6 thé bd tri xen k& cdc hé théng

véi nhau.

* Vidu:

- D61 véi tran k¥ thuat: ngudi ta ¢6 thé b tri cdc hé thong dudng 6ng dudng day bao

odm ca dudng day dién, dudng éng nudc ciu hoa, dudng Sng gas dieu hoa khong khi,

dudng 6ng gi6é va cdc thiét bi k¥ thuat khéc... Tuy nhién cling c6 sy luu § 1a mang ludi

dudng 6ng (dudng day) nio nim trén hay nim dudi, cdn c6 thit ty va khoang cdch nhat

dinh dé thao tac 1ap dat khong bi chéng chéo va khong giy dnh hudng cho nhau.
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- D61 v6i san k§ thuat: Trudng hop néu 1a san ki thuat & khu v& sinh thi nguoi tajcé
thé ba trf cdc dudng 6ng cdp va thodt nude xen ké.

Trudng hop 14 san k¥ thuat cia cdc phong lam viéc thi danh dé bo tri cic hé thong
day dién t6i timg ban 1am viéc, timg dai biéu mot, vi du: Dudng day cap dién cho céc 6
cam dién clia cic thiét bi ding dién t6i tan timg ban, timg vi trf lam viéc; dudng day dién
thoai t6i timg ban timg vi tri 1am viéc; dudng day mang mdy tinh; duong day tin hi¢u
truyén théng vé tinh ; dudng day bdo dong v.v... T4t ci cdc hé théng day dién nay déu|cé
thé di chung trong khéng gian san k¥ thuat, tuy nhién méi hé théng déu c6 cdc kénh dan
hay 6ng din riéng cla minh cho gon gang dep mat va dé quan 1y, sua chita, doc trén
dudng di clia céc kénh din, ong dan niy c6 nhitng hop néi dé c6 the tap dau day ra cung
cip cho cdc  cdm tai cdc vi trf Iam viéc, hodc c6 thé thay thé dudng day. Riéng dudng
day dién luc thudng dat cdch xa cdc dudng day tin hiéu va néu ¢é ché phai giao nhau thi
¢6 thé dat chénh cao thap cach nhau 16n hon 200 dé tranh nhiéu cho cdc dudng tin hiéu.

- D&i vé6i cdc phong k¥ thuat: Cdc phong ky thuat dat mdy chinh, méy phat... cua
hé théng thi thudng la phai tch riéng.

Con céc phong ky thuat dé diéu khién, kiém tra, quan 1y cho timg khu vuc hay wmg
ting thi c6 thé két hop. Vi du: Cic dudng day cdp dién luc, dién thoai, truyén théng,
dudng din gas mdy diéu hod vv... 1a cdc hé thong kho, ¢ thé dat chung trong mot phﬁng
k§ thuat & méi tdng hay cho mot khu vic ciing duge, yéu cdu phong k§ thuat nay phai
dt rong dé c6 thé thao téc 1am viéc va slra chifa thay th€ duge cdc thiét bi can thiét; ¢ac
dudng éng cap - thodt nuéc 1a cdc hé thdng udt, ¢ thé dit chung trong phong k¥ thuat
quan 1y & tdng hay khu vuc, kich thudc cia phong ky thuét phai di rong dé thao tic lam
viéc va sira chifa thay thé khi cdn thiét. Cic phong k¥ thuat diéu khién, kiém tra va quan
1y & cdc tdng va khu vuc thudng dat gan v6i cdc hop ky thuat diing cla hé thong'va
thudng nim gan véi khu vyc sanh tang hoac hanh lang giao thong dé dé dang ti€p can|str
dung, quan 1y va ciing la nhing diém quan trong chuyén ti€p clia cic mang ludi hé
théng ky thuat, tir nhilng diém dé trén truc ditng xuong séng cla hé thong, céc ducmg
6ng, dudng day cé thé d& dang di ngang vio tran k§ thuat vao san ky thuat cha sanh tﬁng
hoic hanh lang, dé réi tiép truc phan nhénh nhd hon t61 cac khong gian trong toa nha.

9.2.3.4. Pdc diém vé cach trinh bay sdp ddt cila cdc hé thong trang thiét bi ky thudt
cong trinh lién quan dén vdn dé thdm my kién tric ‘

Trong khéng gian noi thit ciia cdc phong trong mot toa nha thudng boc 16 nhicu trang
thiét bi clia cc hé théng trang thiét bi k¥ thuat cong trinh ma chinh sy ¢ mat ctia chuing
déng gép mot phén rat quan trong vao vigc trang tri noi that cho can phong, vi du nhu
cac hé théng dén tran, dén wong, dén cot, dén hanh lang; cac clra gid diéu hoa khong
khi; loa théng bdo trén tran trén tuong; ddu bdo chdy; vdi ctu hoa tu dong; ong kmh
camera quan st vv... Do dé viéc bd trf cdc trang thi€t bi nay ngoai viéc phai phan bd clif:u
hop 1y cho sir dung dii céng suat... con phai hop 1y trong b tri noi that kién tric, day
cling 12 bai todn khé cho cdc nha thiét k& kién triic va cdc nha thiét k& trang thiét bi fk)?
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thuat cong trinh. Chinh bodi vay nén nguoi thiét k€& kién triic rdt can ¢ nhiing kién thitc
téng hop vé céc he théng trang thiét bi k¥ thuat cong trinh. Tir viéc tinh ra s& luong cla
méi loai thiét bi trong cin phdng ma ngudi thiét k& kién tric phai chi tri sip dat tat ca
CéfC thi€t bi dé trong noi that kién triic clia minh sao cho hiéu qua vé thim m§ v hiéu
qué ca st dung tot nhat.

Ngoai ra trong phong cdch trinh bay sap dat cdc hé théng trang thi€t bi ky thuat cong
trinh ciing ¢6 2 cach khac nhau. Cach thit nhét 13 bao che cic dudng ong dudng day..
trong cic khong gian k¥ thuat bang cdc tdm trdn treo, cdc tim san ke, cdc hop k¥ thuat
kin v.v... khéng nhin thdy mang ludi k¥ thuat clia hé théng, tao ra nhiing khong gian noi
that phing phiu, muot ma trong sdng, khong bi cam gidc ling cing va hon don cua cdc
h¢ théng trang thiét bi k¥ thuat céng trinh xung quanh ta, cdch nay dugc dp dung rat pho
bién va da s6 vdi cac cong trinh kién tric hién dai va nha cao tang ;

Cich thit hai 12 dé 16 thién cdc dudmg 6ng, dudng day ciia cdc hé théng trang thiét bi
k¥ [thuit cong trinh mot xu hudng cha phong céch kién tric Hightech. Cach nay cé dac
diém 12 gay an twong manh cho nguoi st dung trong toa nha, gay cam gidc d6 s, phiic
tap, cong nghiép hod, hién dai hod va hoanh trdng, moét cam gidc khdc thudng, dong thoi
cﬁ%rf doi hoéi cac thiét vi dudng éng dudng day di tran phai hoan thién hon, nudt na ky

ludng hon, vat liéu tt va dep hon so véi cdch thi nhat, bdi vay dau tu ciing t6n kém hon
nhi€u so véi cach thit nhat. Chinh vi thé cdch thit hai khong phai 1a pho bién ma chi xuat
hién & mot s6 it cong trinh dac biét. Mot s cong trinh trén thé gidi st dung hé thong
trang thiét bi k¥ thuat 16 thién bén ngoai nha dé tao cdm gidc manh v giy 4n tugng
riét g cho tham my kién tric cla minh, thé hién trinh do khoa hoc k¥ thuat cao taéc dong
dén 'tham my kién tric va lam thay déi cdch nhin thong thudng vé thim my kién tric.
Dir|sao day ciing 14 mot phong céch kién tric hién dai, mot cdch nhin d6t méi danh dau
cho mot giai doan phit trién méi clia nén kién triic th€ gi6i. Tuy nhién nhu di trinh bay
3 tfén, s6 lugng cong trinh ¢é phong céch kién tric kiéu nay khong phai 12 nhiéu va
cling chua dugc da s6 cac nha kién tric su trén thé€ gidi ung ho, do hinh thifc cia né thé
hi{zl rd tinh k¥ thudt, céng nghiép ma bd qua cdc khai niém rit quen thudc vé thaim m¥
kién tric nhu: hinh khoi, dac rong, chét liéu, sing t61, chi tiét v.v...

Ur nhing dac di€m cla cdc hé théng trang thi€t bi k¥ thuat cong trinh di néu trén cho
thdy can phai nghién citu cdc khong gian ky thuat nhu thé nao cho phil hop trong mét
5ng trinh kién tric.

9.3, VAI TRO, CHUC NANG VA DAC PIEM CUA CAC KHONG GIAN KY THUAT

9.3.1. Vai tro coa khong gian ky thuat

' hong gian k¥ thuat déng vai trd 1a khong gian chifa dung cdc thiét bi, miy méc clia
mang ludi h¢ théng trang thi€t bi k¥ thuat. Vi du nhu céc phong k¥ thuat dé chita dung
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may méc, ti trung tam diéu khién, hop k¥ thuat dé chita dung cdc dudng ong dudng dlély
tryc dimg cha hé théng, tran ky thuat va san k¥ thuét dé chtra dung cdc duong dng dudng
day, cdc thiét bi may cla heé thong, ting k¥ thuat 1a khong gian quy tu, tap trung hay
chuyén huéng phan bé chia nhiéu hé thong trang thi€t bi k¥ thuat hoac 1a mét khu trung
tam k¥ thuat phuc vu cho mét phan khu ctia toa nha v.v... :

9.3.2. Chirc nang cua khong gian ky thuat
Cac khong gian k§ thuat cé chic nang ding dé di 6ng di day, 1ap dat cdc thi€t bi mdy
méc clia hé théng trang thiét bi k§ thuat cong trinh, phan b6 mang ludi cta cdc hé théng
trang thiét bi k§ thuat tir noi bat dau (ddu ngudn cua he théng) cho téi ting thiét bi dau
cudi clia hé thdng.
Pé dam bao duge chifc nang, ddi hdi cic khong gian k¥ thuat phai ¢6 da kich thuc
t6i thiéu cho cdc hé théng va phai cé cac giai phép cdu tao lién ket voi ket cdu cfa toa
nhi cho chac chén va an toan.. dong thoi dé dang thay thé va stra chita .

9.3.3. Pic diém cia cac khong gian k¥ thuat

9.3.3.1. Péi voi phong ky thudt

Day 1a khoang khong gian tao thanh budng, phong doc lap c6 tuong bao quanh, tran
san va clra nhu cac budng phong thong thudng, bén trong dé€ bé tri cac mdy mée thiét
bi diéu khién vv... Kich thuéc méi phong ky thuat 6 thé rat khic nhau tuy theo cfc
mdy méc thiét bi lap dat bén trong.

M&i hé théng trang thiét bj k§ thuat ¢6 thé ¢ mot hodc nhiéu phong ky thuat nél m
trén mang luéi hé thong. Thong thuong mot hé théng trang thiét bi k§ thuat hoan chinh
cho mot cong trinh quy mo 1én hoac cho mét nha cao ting hay mot phan khu k¥ [hl;léfll
cho nha siéu cao ting thi thudng c6 mot phong k§ thuat téng hop va nhicu phong k¥
thuat nhanh nam & mai ting hoic moi khu vue ma hé thong k§ thuat phu trach.

Dic diém b6 tri: Phong ky thuat tdng thudng dat & vi tri dau nguon cha hé thdng
trang thiét bi k¥ thuat, 1a noi dat cdc mdy phat, mdy thu, h¢ théng diéu khién chinh clia
hé théng, tir d6 phan chia mang ludi di cdc noi trong toa nha. Do dé vi tri clia phong ?(i
thuat téng phu thudc vao cdc thi€t bi mdy méc ddn ngudn cha hé théng dat & dau cho
hop 1. Vi du d6i véi he théng dién, do ngudn dién thanh phd vao nha & tang 1 tir ¢ot
dién hodc cap dién ngdm cho nén phong k¥ thuat dién téng phai dat & tdng 1 hoac tang
him la hop 1y ; hoac d6i véi hé thong cap nudc cling tuong 1y, do dudng &ng cap nudc
thanh pho vao nha & c61 nén tang 1 do d6 phong k¥ thuat tdng hé thong cdp nudc phai &
ting | hodc ting hdm va gdn véi dau nguén vio méi [a hop 1y; d6i v6i hé thong thong fin
lien lac vién thong MATV thi ddu ngudn lai tir trén méi xuéng qua dngten, do dé phang
k¥ thuat téng chia hé thong nay lai nén & tAng mdi hay tang trén cling; d6i véi h¢ thong
diéu hoa trung tam thi lai tuy theo Iya chon loai mdy nao cho h¢ théng, do d6 méy dat ]
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vi tri nao (& duéi tang hdm hoic dé€ trén mai) thi phong k¥ thuat téng cling phai theo d6
v.v... Con cdc phong k¥ thuat nhanh thudng dit & vi tri chuyén tiép tir dudng éng dudng
day tryc ding chinh vao cic tang hay khu vuc phu trich, do dé cdac phong k¥ thuat
nh:%inh thuomg dat & gan nit giao thong sanh tang, hanh lang.

9.3.3.2. P6i voi hop ky thudt

Pay la khoang khong gian hinh ong ding xuyén sudt qua cdc tang ding dé di cdc
dudmng 6ng dudng day truc dimg (thudng 12 cic duong éng dudng day phan phoi chinh
cho toa nha di tir phong k§ thuat tong t6i).

{Lac diém b6 tri: Tuy theo timg loai dudng ong hay duong day cha timg loai hé thong

trd})g thiét bi k¥ thuat ma c6 thé phai bg tri nhi¢u hop k¥ thuat khic nhau trong toa nha
va kich thude chiéu rong clia mdi hop cho timg loai cling rat khdc nhau. Do cac yéu ciu
vé k¥ thuat va nguyén tic phan phdi mang ludi dudng 6ng dudng day clia cdc hé thong
trang thiét bi k§ thuat ma quyét dinh b6 tri hop ky thuat cho he théng & dau fa hop ly.
Mot trong nhiing nguyén tic co ban chung cho cdc hé thong trang thiét bi k¥ thuat la:
Can phan phéi déu mang luéi dudng éng dudng day nhénh trong pham vi ban kinh phuc
vu tir truc dudng &ng dudng day chinh trén truc dimg (nam trong hop k¥ thuat), sao cho
tir fiém ddu nguén dén diém cudi ciing 13 ngin nhat, tiét kiem chiéu dai va tiét dién
dm‘{:mg 6ng dudng day déng thdi gidm bét hao tén nang lugng cta hé théng ; déng thoi
phin phdi déu cong suat va phu tai cla hé thong ; mot nguyén tic nifa 1a cdc dudng ong
dudng day nhanh tir truc ditng chinh tdch ra phan phdi vao cdc tang dé thuan loi dé€ bé tri
{Ap dat va khong anh huéng dén cdc phong thi cdc truc dudng 6ng dudng day nhanh
phan phéi chinh thudng di qua cdc khong gian sanh ting, hanh lang, rdi tir d6 mdi phan
nhanh nho hon vao céc phong.
Tir chiimg nguyén tic niy cho thdy hdu hét cdc hop k¥ thuat cba cdc hé théng trang
thiét bi k¥ thuat dugc bé tri & khu vyc trung tdm mit bing clia toa nha hodc trung tam
khi vuc ma dam nhiém vu cha hé thdng trang thiét bi k¥ thuat va gan céc nit sanh tang
hoac hanh lang, vira thuan tién cho viéc lap dit dudng 6ng dudng day nhanh lai vira
thuan tién cho viéc quén 1y, bdo dudng, sira chita hé théng. Riéng d6i véi thang may
dimg: Giéng thang dugc thiét k& nhu mot hop k§ thuat 16n, vi tri thudng nam & niit giao
thdng chinh, kich thuéng giéng thang va sd lugng thang phai du va ding yéu cau.

9.3.3.3. Péi voi trdn ky thudt

Day 1a khoang khéng gian chiém linh sit phia trén trdn k&t cau dang dé bé tri cdc hé
thong dudng 6ng dudng day phin nhinh ngang vao cdc ting nha va cdc thi€t bi mdy
mdc nam trén hé théng nay.
Dic diém ba tri:
+ Tuy theo s6 lugng dudng ong dudng day, thi€t bi cua cac hé thong va chung loat
thiét bi lua chon s& quyét dinh chiéu cao ctia khoang khong gian nay nhu thé n2o cho da
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(diéu nay anh hudng t6i nhidu dén chiéu cao tang nha do d6 ngay tir khi thiét k& sg bg
phai cé su lua chon céc thiét bi ky thuét cong trinh cho hop 1y).

- Thong thudng trong trin ky thuat ¢6 nhiéu dudng 6ng dudng day cua nhiéu
théng trang thiét bi k§ thuat nhu: Dudng day dién luc cho cic thiét bi dén tran, cho
thi€t bi mdy diéu hoa, quat gié; dudng day dién nhe cho céc thiét bi bdo chdy,
camera... dudng 6ng cap nudc cltu hod, dudng 6ng gas va ong nudc ngung may diéu I
Pudng 6ng gié cho diéu hoa khong khi, nhu vay cé téi 4 dén 5 16p dudng ong va dug
day khdc nhau di treo trén tran, moi 1p lai di trén mot cot cao khdc nhau dé trank
vudng, trong chéo nhau va 4nh hudng lan nhau, thuong méi 16p phai céch nhau t
chiéu cao 161 thiéu 10 cm. Néu lap dat day di cdc hé théng nhu trén di cho thay phai
mot khoang tréng tran k§ thuat t6i thidu 13 50 - 60 cm, d6 Ja chua ké trudng hop néu
ong gié diéu hoa khong khi va cdc dan mdy diéu hoa trong nha U ¢ 16n (Riéng ch
cao ng gi6 c6 thé 16i 60 cm ké ca 16p bao on, dan may IU ¢& 16n ciing chiém chiéu
t6i 60 - 70 cm), trudng hop nay chiéu cao trin k¥ thuat ¢6 the t6i 90 cm hoac hon nita

Cbdn véi trudng hop s6 luong hé thong it hon, cic 16p dudng Sng dudng day it di

chiéu cao tran k¥ thuat ciing gidm xudng. Thong thudng dé dé thi cong lap dat: Néy c6
ong gié diéu hoa khong khi (6ng kich thuéc 16n, kdng kénh) thi nén b i & khoang giita

he¢
GAC
oa,
oa;
ong
: bi
heo
can

cé
iéu

cao

chiéu cao clia khong gian tran ky thuat, dit ché cho céc ciit ndi hay 6ng noi xudng mat
trdn treo noi that 14p vio cac cira théi gié hoac hit gié. Néu khong thiét k€ ong gi6 diéu
hoa khong khi ma chi ¢6 cdc 6ng gas dan t6i cic dan lanh thi cdc 6ng gas nay ciing hén

treo dat & khoang giifa trdn k§ thuat. Pudng day di¢n nhe thudng it va mach don gién
hon nén thudng dugc ghim hogc treo sét trdn bén trong phia trén. Duong dng cip nudc
ciru hoa tu dong ciing thudng duge bé tri di & tam trén dudng 6ng gas hoac éng gio.

Puong dién luc (dién manh) thudng duoc di trén cdc kénh dan duoc treo O taim
dudng ong gi6 hodc ong gas.
san két cau

,,,,, 0 -— day diénnhe
| ~— dng nde clu
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_clta théi gia dén tran dau bao chay

dau voi clre hod ty dang

Hinh 9.3. S0 d6 mdi cdt thé hién cdc 10p ditomg 6ng thiét bi trong trdn ky thudt
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Tuy nhién trong thuc t& ngudi ta thudng ti€t kiém tSi da chiéu cao khong gian tran k
thuat, d€ ha chiéu cao ting nha t6i muc cho phép va dat hiéu qua kinh t€ xay dung cao,
boi-nhu ching ta bi€t vé nha cao tang cif méi ting gidm bét duge 10 cm thi d3 tiét kiem
dugc rat nhiéu kinh phi xay dung va da c6 thé tang s6 tang nha lén véi ciing mot dé cao
du kién ban dau (vi du véi mot tod nha 34 tdng ma mdi tang rit di duge 10 cm thi da co
thé thém duoc mot tidng nita). Do d6 khi chiéu cao tran ky thuat di chiém khd 16n ma
cic|dudng 6ng dudng day, thiét bi lai nhiéu thi c6 thé s& khong dat dugc khoang cich
chiéu cao gifia cdc 16p 1a 10 cm ma cé thé phai it hon va ngudi ta phéi st dung nhiéu ciit
gécichuyén tiép lén xudng d€ tranh nhau tai cic vi tri giao thoa giffa cdc dudng Ong
dudng day cua cidc hé théng véi nhau.

9|.3.3.4. Déi véi san ky thudt
iy 1a khoang khong gian tréng nam dudi 16p dan noi that va trén 16p san két cau,
hoic ¢6 thé 1a khoang réng nim ngang trong 16p san két cdu dung d€ bd tri cdc dudng
day|dién nhu: cdc day dién lyc cdp cho cdc & cam dién; cdc day dién nhe clia cic hé
théng dién thoai, mang mdy vi tinh, mang vién thong, hoic mang day cho h¢ thdng am
thanh héi nghi t6i timg ban dai biéu v.v... D61 véi cdc cong trinh § xit lanh, ngudi ta con
c6 thé str dung san k¥ thuat @€ di cac dudng ong cip nhiét sudi am...

# Pic diém b6 tri:

Trén thyc t€ khong phai cong trinh nao ciing thi€t k& san k¥ thuat, ma thudng chi gap
& cdc cong trinh cao Sc van phong ¢6 dién tich cdc phong lam viéc rong, nhiéu ban lam
viéc| hoac & céc phong hoi nghi hoi théo 16n, nhiing thé loai céng trinh can cung cap cdc
hé til(“iﬂg trang thiét by ky thuat dén tan ting noi ban lam viéc ciia nhin vién hoic dén
timg noi vi trf clia dai biéu hop hoi nghi.

T}rué’ng hop thiét ké san k¥ thuat dé b6 tri cac mang day dién luc va day dién nhe téi
timg vi tri cdn thiét rén mat bang san, do tiét dién cha cdc day cap dién vao dén day da
la cz:ic tuyén nhdnh da nhé di nhiéu nén chiéu cao khong gian clia san k¥ thuit ciing
khéng cén nhiéu 1am, chll yéu 1a can c6 su cdch ly giita mang day dién luc va day dién
nhe g€ tranh 4nh hudng nhiéu, néu di day song song trong cling mot khong gian thi giita
h¢ théng nay véi hé théng kia phai cdch nhau >30 cm, cdn néu 12 giao thoa thi tai vi tri
giao|thoa phai cdch nhau theo chiéu cao >15 cm. Bdi vay chiéu cao san k§ thuat thudng
chi gan 20 cm, trong thyc t€ cdc hé thong khung gia dinh hinh lip ghép tdm san noi that
co tl}é thay déi do cao khi cén thiét va ¢6 thé cao t6i 45 cm (Theo tai lidu MY - Interior
graphic and design standard - trang 186 - 187).

3 |3.5. Déi véi tang ky thudt

D’rﬁy 1a khoang khong gian thudng chiém linh c4 1 tdng nha danh dé tap trung diu mai
cac ch: théng mdy mdée thiét bi k¥ thuat phuc vu cho mét khu vuc ma né dam nhiém va
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quan 1¥; hodc la tang k¥ thuat dung dé thu gom tap trung v chuyén huéng cic dub‘ng‘c‘ing
thodt nudc & phia trong toa nha xudng khong di qua cic khong gian bén dudi (Vidy trugng
hop & cong trinh khach san hoac nha & cao tang cd khoi cira hang dich vu bén dudi ).

* Pac diém b6 tri: ;
!
Do vai trd chiic nang cha ting k¥ thuat nhu vay do d6 thudng dugc bo tri & nhL'm,_t_lr, vi

tri sau:

DANG KHACH SAN VA NHA 0 CAQ TANG DANG CAC GC VAN PHONG

Hinh 9.4. Cdc truong hop bd tri tdng k¥ thudt trong toa nhd

Mot la: Véi trudmg hop cong trinh khéch san hay nha & cao tang c6 khéi ngd phia
trén va khéi dich vu cong cong nidm dudi thi tang ky thuat nhat thiét phdi cé va duoc
thiét k& & vi tri dudi khéi ngd va trén khéi dich vu cong cong. Trong trudng hop, nay
chiéu cao tang k§ thuat khong cén I16n 1am, chi yéu cdu dam bao do ddc thodt nude cho
cic dudmg Sng ngang va dam bio chiéu cao di lai cho ngudi bao dudng quéin 1y va sua
chita khi cin thit, thong thudng cao thong thuy > 1,8 m la duge.

Hai 13 Véi trudng hop céc cong trinh cao oc, siéu cao tdng quy mo 16n doi hoi phai
phan khu trang thiét b1 ky thuat thanh nhiéu khu vuc theo chiéu cao nha, méi khu puc
phu trach cho mot G tang nha thi lic d6 nhat thi&t phai c6 cac tang k¥ thuat thudng nam
& céc vi tri tAng trén cling va lung chimg toa nha, tuy theo quy md ma cd thé ¢c6 1 hoac
nhiéu ting k¥ thuat nim & khoang lung chimg cta toa nha, méi tang k¥ thuat nay Ia 1|mj)t
khu trung tim clia cdc hé théng mdy méc trang thi€t bi k§ thuét van hanh, xir 1y va phuc
vu cho 1 khu vuc quy dinh. Trong trudng hop nay do cé thé méi cong trinh ¢ sq.ll_ra
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chon giai phdp coéng nghé va trang thiét bi khdc nhau, dan dén kich thudc mdy méc 6
thé rat khdc nhau, nén chiéu cao ting k¥ thuat ciing s& khédc nhau, tuy nhién da sd cdc
cong trinh ¢ chiéu cao ting ky thuat nay cao tuong duong tir 1 dén 1,5 tdng nha cua tod

nha 4y.

9.4. NHUNG YEU TO CO BAN CUA TRANG THIET BI KY THUAT CONG
'TRINH ANH HUONG TOI KHONG GIAN KY THUAT VA KHONG GIAN

| KIEN TRUC

9 4.1. Yéu t5 s6 lugng cac trang thiét bi k¥ thuat du kién lap dat

Nhu‘ng anh huéng va tic dong dau tién chinh 1 so Iugng cac hé théng trang thiét bi
ky thuat du kién lap dat cho cong trinh nhu the nao? Véi s6 luong cac trang thiét bi k¥
thuat it hon thi viéc chi€ém linh khéng gian ky thuat cling it hon va cling c6 nghia la
chi:é'm Tinh phén khéng gian kién triic it hon. Con néu s6 luong cdc trang thi€t bi k¥ thuat
nhiéu hon thi viéc chi€m Iinh khong gian k¥ thuét ciing nhiéu hon va chi€m linh khong
gian kién tric nhiéu hon.

|Vl du: Mot cong trinh khong c6 hé thong ctu hoa tu dong, khong c6 dudng éng cap
nude di tran tran ky thuat thi chiéu cao tran k§ thuat s& giam di, hop k¥ thuat cho dudng
éng cip nuéc cing gidm di. Hoac Ja mot cong trinh str dung diéu hoa khong khi trung
tam khong cé ong gié khéc véi trudng hgp cé 6ng gid, vi néu diéu hoa khong khi bang
céc; dan trao déi nhiét truc ti€p khong cé éng gid thi cic dudng ong dan gas (moi chat)
thubng nhé khong chiém nhiéu khong gian k§ thuat, nhung néu diéu hoi khong khi
bang hé théng &ng gié cap nhiét va khi tuoi thi s€ chi¢m chiéu cao khéng gian k¥ thuat
khd 16n. Hoac c6 lip dit hay khéng lap dat cdc dan lanh may diéu hoa IU (Indoor Unit)
trén tran ky thuat, ngay cic dan laph IU cong suit khdc nhau thi kich thudc cling rat
khac nhau, thudng cong sudt 16n thi mdy 16n va chi€u cao tran ky thuat pha1 tang lén.

9;4.2. Yéu t6 loai thiét bi lua chon

Méi hé thong trang thiét bi ky thuat cong trinh thudng c6 nhiéu loai mdy méc thi€t
bi khic nhau, khi thi¢t k€ cé thé lua chon loai thi€t bi nao d6 cho phit hgp v6i quy m9,
chifc nang va kha nang kinh t€ clia cong trinh. M6i loai thi€t bi lai ¢ nhiing yéu cau
vé k§ thuat khdc nhau, doi hoi cdc khong gian k¥ thuat khdc nhau, titc 1a cdc giai phap
16 ?hl’xc khong gian k¥ thuat khdc nhau va anh huéng khac nhau t6i thi€t k€ khong gian
kiéh triic.

* Vidu:

|

|D61 v6i hé théng diéu hod khong khi, cling 1a diéu hoa khong khi trung tdm nhung
viéc lua chon loai may (kiéu VRV hoic kiéu Water Chiller) thi doi hoi cdc yéu cau va
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nguyén tic khic nhau, do dé viéc té chiic cdc khong gian k¥ thuat va khong gian kién

triic cling khac nhau.

D6i v6i hé thong phong chdy chita chay, chita chdy tu dong ¢6 nhi€u loai khdc nhau

nhu chifa chdy bang nudc, bang bot, bing khi hay bing bot... Mbi loai lai ¢6 yéu cdu vé

phong k¥ thuat may khac nhau.
9.4.3. Yéu t6 vé giai phap thiét ké hé thong trang thiét bi ky thuat cong trinh

Méi hé théng trang thiét bi k¥ thuat cong trinh déu c6 nhitng gidi phap thiét k&

lap

dat, cdc khong gian k¥ thuat khac nhau, tuy theo quy mé cong trinh, chitc ning st dung,

mic do hién dai hod cao hay thdp va kha nang ddu tu ma lua chon gidi phdp thiét
trang thi€t bi k¥ thuét cho phi hop.
* Vidu:
- D61 véi hé thong cdp thodt nudc:
C6 nhiéu giai phdp thiét k& c&p thoat nudc véi nhiéu so dd khac nhau, moi gidi pl
lai c¢6 cac yéu cau vé 16 chitc khong gian k¥ thuat khic nhau.
- D61 v6i hé théng phong chdy, chita chdy:

Viéc hra chon gidi phdp chita chay tht céng vach tuéng hay chita chdy tu dong
hoi khdc nhau vé so d6 mang ludi, Iuu lugng nudc dy trit va khdc nhau vé t6 chitc khd
gian k§ thuat. Sau day 12 mét s6 so do thi€t k& cdp nudc phong chdy, chita chay:

- Déi véi hé thong diéu hoa khdng khi:

ké

14p

doi
ng

Lua chon giai phdp cuc bé, gidi phap diéu hoa ti hay diéu hoa trung tam la s&€ khéc

nhau nhiéu vé céc giai phap té chitc khong gian k§y thuat.
9.4.4. Yéu to kich thudc caa trang thiét bi k§ thuat

Kich thuéc clia cdc trang thiét bi k§ thuat anh hudng rat 13 t6i cac khong gian
thuat ma né chi€ém linh, mdy mdc thiét bi dudng dng cang 16n thi cdc khong gian
thust nhu: Phong k§ thuat, hop k§y thuat, tran k¥ thuat, san k§ thuat cang 16n theo

nguoc lai. Tham chi ¢6 nhitng mdy méc 16n, nang va kong kénh, khé van chuyén thi nén

lua chon vi tri phong k¥ thuat 1ap dat & dau cho hop 1y v.v...

9.4.5. Yéu té vé cau tao lap dat va lién két voi két cau cong trinh

Méi bo phan may méc thi€t bi dudng Sng, dudng day cla hé thong déu c6 nhiing yéu

cdu rieng vé céch bé tri [ap dat nhu thé nao, khoang cich quy dinh ddi v6i khong g

ky
ky
va

jan
da,

xung quanh, khoang céch ly giita cac hé thong thi€t bi khdc nhau, r6i cdc giai phdp
treo, neo dudng Sng dudng day nhu thé nao vio trdn, tudng, san ket cau, cdc giai p.

ap

xir 1y noi dudng 6ng, dudng day xuyén qua tucng, cdc gidi phap ngin Ilra truyén qua cdc

dudng ong tir khu vuc ndy sang khu vue khic khi ¢6 hoa hoan.
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9.4.6. Yéu t6 tham my déi v6i viéc bé tri cic thiét bi ky thuat ddu cudi (cac thiét
bi sitr dung dugc ldp dat ngay trong noi thit)

M6i h¢ théng trang thiét bi k¥ thuat cong trinh khi thiét k€ lap dat déu phai tinh todn
ra cong sudt phuc vu va s6 lugng thiét bi cho méi khu vyc va méi phong trong toa nha,
sad d6 trach nhiém clia ngudi thiét k& 1 phai phan bg, sap dat cdc thiét bi d6 vao cac vi
trf cén thiét va hop 1y cho st dung ddong thoi phai dep cho néi that kién tric.

Tuy nhién diéu khé nhat & day 12 sy phoi hop ¢é mat cta nhiéu ching loai thiét b
cung mot liic, vi du trén trin nha gém c6 dén trdn, dan lanh (IU) may diéu hoa, cic clra
thdi hit gi6 diéu hoa, loa truyén thanh, vdi ciu hoa tr dong, ddu bdo chdy, mdy camera
v.v'..‘. Trong khi d6 ngudi k¥ su cong nghé trang thiét bi k¥ thuat lai khong phai 13 ngudi
thao vé thiét k€ noi that kién tric, do d ngudi kién triic su chi tri thiét k€ nhat thiét phai
12 ngudi chi dao sdp dat bé tri cho céc thiét bi ndy mét cich déng bé trong noi that cong
trinh trén o s& phai ndm vimg nhitg yéu cdu co ban nhét ciia cac thiét bi nay va néu c6
nhiéu thiét bi nhu trén thi cén phai c6 nguyén tic bo tri theo thit tu logic, cdi nao trude
céiinéo sau, cdi nao cin dat & vi tri uu tién hon thi ba tri trude.

9.5. ANH HUGNG CUA CAC KHONG GIAN KY THUAT POI VOI THIET KE
KIEN TRUC
INhu nhing van dé da néu trén, khi thi€t k&€ mot cong trinh khong thé khong chd ¥ t6i
nhitg anh huéng cla cdc h¢ thong trang thiét bi k¥ thuat cong trinh tic doéng dén cic
khdng gian k§ thuat va thi€t k& kién tric.

| . .
9.5.1. Anh hudng doi véi thiét ké mat bang kién tric

Nhiing tic dong anh hudng clia cac khong gian k§ thuat trén mat bang kién tric
chinh 12 sy chi€m linh dién tich mat bing cic phong k¥ thuat va hop k¥ thuat hoic 1
téing k¥ thuat, dong thdi 1a viéc tim nhimg vi tri thich hop cho cac phong k¥ thuét va hop
ky :'huat ds.

01 cobng trinh tuy theo quy mé, cong sudt va ching loai thiét bi ma s& c¢d céc yéu
caul vé dién tich, kich thudc rat khac nhau vé phong k¥ thuat va hop k¥ thuat cho méi hé
théng trang thiét bi. Con vi tri sdp dit cdc phong k¥ thuat va hop ky thuat trén mat bang
thi cdn phai ndm vimg nguyén tic bé tri mang 1udi so d6 chia céc hé thong

9.5.2. Anh hudng doi vé6i thiét ké mat cit kién triic
Nhimg tdc dong anh hudng clia cdc khong gian ky thuat trén phuong dimg (mat cat)
chinh 12 sy chiém linh vé d¢ cao clia cac khong gian k¥ thuat nhw: Trdn k¥ thuat, san k§

thuat, phong k¥ thuat, tang k¥ thuat. Khong gian chiéu cao cdn tuy thudc viao nhu cdu
lap ftrang thiét bi, loai trang thiét bi lua chon (nhu d3 néu & muc 9.3 va 9.4).
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9.5.3. Anh hudng doi véi thiét ké mat ding Kién tric

Pa s6 cdc cong trinh dugc thiét k& che kin khong pho truong cdc hé thong méy

trang thiét bi ky thuat céng trinh, mudn vay khi thiét k& kién tric phai c6 céc giai phdp

thiét k& che chén cic may méc thit bi he théng k§ thuat nhung vin phai dam bao cdc

yéu ciu thong thodng, mat mdy v.v... Tuy nhién nhu da gidi thi¢u & phén trén, c6 mot
cong trinh kién triic ngudi ta lai ¢4 tinh pho truong sy ¢6 mat clia mot s6 trang thiét
ky thuat d€ tham gia vao trang tri mat ding kién tric, trudng hop nay 16 rang can p)
¢6 nhiing can nhic k§ ludng gitta cdc bo phin cta h¢ théng k§ thuat va cdc bo phan k
triic, déng thdi phai kién triic hod cdc bo phan ky thuat nay cho dep, méi bo phén cla
théng k§ thuat 16 thién Itic niy déu phai dugc hoan thién ty my ca vé hinh thic va
liéu ché tao thi méi ¢ thé dat hiéu qua cao cho tham m¥ kién triic theo phong cich na

9.5.4. Anh hudng déi véi thiét ké noi that

Ciing nhu da trinh bay & muc 9.4.6 khi bé trf 14p dat céc thiét bi nam trén mang 1

sG
bi
hai
1En
he
vAt

V.

11651
va

hé thong trang thiét bi k¥ thuat, tir cdc mdy téng cho t6i cdc dudng Sng dudng day

dic biét 1a céc thiét bi ddu cudi dugc lap dat trong nodi thit cdc phong, vai tro cla ngudi
cht tri thiét k€ kién tric 12 phai biét tdng hop cac bo phan trang thi€t bi ¢ mat trong noi

that dé 18 chiic sap dat, bd tri mot cach hop 1y cho chifc nang sir dung ctia cac thiét bi

ldé

va tao ra mot khong gian noi that dep mat. Nguoi chi tri kién tric déng thoi phail la
ngudi chi dao thiét ké cac so d6 mang hé thong trang thiét bi ky thuat cho t6i timg thiét
bi du cudi nay, ngudi k¥ su cong nghé trang thiét bi k¥ thuat s& la nguoi trién khai thiét

k€ chi tiét cho titng hé théng k§ thuat theo du dinh cla kién tric su chu tri trén co s&

da

hoach dinh céc so d6 mang tng thé clia hé thong va du kién cdc khong gian k¥ thuat

trén ban v& mat bing va mat cit kién triic.

9.6. KET LUAN

Nhimg phan tich vé véi anh hudng clia cic trang thi€t bi k¥ thuat d6i véi thist k€ kién
tric nhu néu trén di cho thdy méi quan hé chat ché giita trang thiét bi k¥ thuat véi kién
triic cong trinh va nhimg téc dong truc ti€p cla né vao thi€t ké kién tric trén céc phuong
dién mat bing, mat cat, mat dimg va néi that cong trinh. Dé giai quyét 16t mdi tuong ftac
va chi phéi nay trong qud trinh thiét k&, doi hoi ngudi kién tric su phéi ndm viing nhitng

yéu cdu va nguyén tic co ban clia céc h¢ thong trang thiét bi k¥ thuat cong trinh.

180



.{,lhn .

]

1 i
— =
-F‘iﬁ; Flay ¥y Tha
o] ‘._ ) M =
T Y

|=’='r:='='='
T e o (TT¢ 4 o

PHU LUC

In :r:. :r r:m'I'.'. lb. :-:.

i I3 f 5o
o f ey I Y -
o pa .

LB D
1= Jl-'i:\.lhi:;:-.-

TTErT

FES

RN

R SR -

RERBRRARRR SRR
- -
[ ¢ 4« o« 4

i
i
vi
|21 _Jef
: vi fu
L Lo L.
H g7 ¢ foi §
1 OO 73
£ .—.
X Mw ﬁm"
F
el
_ |
-_.-u"n.
e Jss
= u
-

FEFFFFEFFEFE

SR N ) I- r =
S O e

' Y . 4 4 4 d4 4 d A
.-.-:..T.c. raac.c.rf.f.:.:.n:.:.ng
[ S { { f 4 4 4 ¢ 1 ¢ {TE

TEALPPT

e ‘ Ay -

T =i [r T [ *“E Ill;

1. So dé nguyén 1y hé théng cap nudc - Khiach san WEST LAKE

181



FOE T
d

¥ F FF Y F YT FFOFOFOF
BB B B P P E B kK R

'Fj

I

oW

w

¥

182

o

SR NITEC TOAN NI

n e ow VAN TUBONG | /,;1

_F_T_‘!'_EL
Lo "

::.\ﬁ\N‘rl_nx)N(; R
ir—]
il =
B MAGC MAT 0800

——————

2. So do nguyén Iy hé théng cidp nudéc Van phong EVER FORTUNE PLAZA

B e
ke
T
e
me b
LI
m B
TR
LI
oy B
ey b
za R
m
o b=
ETO
EYS S
w
e BT
=
iy F



Yy
§
g

‘Eg z
§§§§k& z ;

g

AR A
BEEREE

AN

g2
g éSme

183

204 eny) 1eur suony) wig) Sunay ea ded 0Bd Oy UEd NPy - Yue] spnu ded Suoyy dy 41 usndu opog g

Nk NfA TR 4I0VIGH I
YouAch X004 Y- -
AP RE XN R
_ L S S e LT ot fllth' R ]
o H
O S WO L3 QY -1 01 ol hgs a t
bt
|
-
mM— [t 1o b HO-ba g0 b-OH PGB v -0 HeO-btn i
[N A 1 ONYL 1 80y1
w. ] .0 o - o, noi Qb [Ht@bane o k-0 HeO-ti "
ZORY. 2Nyl T oNYl
0 by pmeplicn o e, o MFOPH  HO-tno. a0 e bt "
EORY. s € reyn 2 £ ONYL
obt—— o ol DO Ha@-bdio. p-OdH  He@-tno o -0 BeEbdno [
oMY : oyl -|.- ¥ oyl |
- E_o_ﬂ Fa6-tdno. 1o L e Ere R W - o T gy ¥ g S T T |
SOAYL § shyl FoNyl |
o, ] |——tatscn mobt-OpH  [aE-bana ol OB H8-Mro o b0 HO-BG vo |
Rettyl § Ny |
e i B —l] 598&3..X@XEC%ﬁa&Xéi..X¢X€_ ot -0 H4O-tano (o 1
- 0. ] prepdaion o b-OoH  Bee-bana o M-OH  He@bdno o0 He0-dno _—
¥, B ONY1
o o.M  fe—bdio o -G Bee-tana Do -OpH @b, mobd-ObH  [hed-g so “
n S ONYL
mH— -0t Hoeetana SO [HeErtdno. o d-OpH  eo-ban — “
cohy. K
g 0] —eiuc: o1 -OPH  HE-bano | oyt 1T M-OBH eeddo. b0 [Heo-bano 1o “
o bg—m-39 e 10, _u..o_xla.x._ . “
L2 A | oYL
& ot b—— 04 0. o =G H-O-P 0. |
HP2A =5
15 ) i g 0. Fu01 BE-CHxH =D _
2154y i SNYL I
21—t 4o o1 b-Orie Q4o _
HE: XN - ]
17t by ———r o -0 L O-ban |
Stohy, oL onyt ]
2 o1 b—— F——b4 ot O Hootvd 1
LELET Y DL |
i
e [ne |
|
L BT : _ |
|
r_u. W il E - L |
L P = ———— i
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -l




20¢ eny) 1éw Juony) we) Sunay ga ded oed ¢y wed nyy| - Sucu donu ded Juoy) Iy L[ uAN3N Qp OS P

4D OVD GHNYINH

YR ONYL
iop AL

TS 0 o) 00N

1
I

1 oL =

o X.@MLI I.\_Ium@.va 501 o

101 X.@MIT |.\.N@._X 104 oL
CoNYL —HH=

i VA.@MIT I.\M@.X ol =0
(= ——

ot X.@M_./T l—\M@.X ol 170l
0l X@H/T I.\HN@.X L] JEg

L =
ot 0L X.@M/T
Tyl —
no fEyell X.@NM/T
£oNyL —H
ol X@H/T
F oMyl ==
0L _X.@H/T

S ONYL

mol 501 X.@HL.II; H..\M@.X 0L ) OHON DOMN OO 01 SHOA @

)|
=

=
[

1
I

FRFFRRT

i

SENy i H [ —H—— 95y
’ i _um wo_ . ™ : _nm w“ o omapregaipn o]
oL 1501 T Mol ol 1)
[ == — 1o = = Lokl anvane 533
EQX.@MLI I_\_.IN@.XmSk Gévb.@ﬁ/_l 0l Ec_x.@ml.l IF\H@.XmS_ IS QY YLD [5g
45N == —=—mm=— §ONYL = 8 SHYL WOSRANISNGD [
:.SFVA.@M../T I_\M@.XEQ Eo_vo.@M/T l.\.luN@.vAEo_ EQX.@H/T I_\M@.Xm..o_ Nmoon 9]
syl — ——= sy et onyl ysons O
EQVA.@H/T I_\M@.Xm..o_ _qa:x_.@mél l\.l.M@.XEQ m..o_X.@MM/T I.\.—NQ.XEQ DA
aLohyl s — = 0 Swyt = = e oy w
m.eX.@M.lZl |_\.|.M®.X§_ _m.a_v9®MH/.| L\N@.Xms_ e X.@M/T |S|.W®.Xm§ 2omon0l QY
EST 1L oAl . =H—H= 1L 9HYL Hd
59X.@NLI l\M@.XEo.
= 2oy T
m..a.X.@M“/T I-\M@.XEQ
et £l L
mS_X.@M/T ISI.N@.X_EQ
—H—H= 7LoNYL
_Q_X.@MLI I.\M@.VA_S_
——— S1EnyIL
Euo_vav@m/.l l.\W@.XE.E
— —y 1 ONYi
EO_X.@M/T I.\N@.VAEQ
ANy

184



309 eny)) rew Suony) wrg) 3ungy ea ded oed ¢y ued nyy d00nu Jgoy) 3uoy) Iy £ uaAndu op 0§ g

185

A
e 0 £
[T 7
L b T T /.
/:«zﬂq.;g—as_gg Y w
- ekl T LS
e - ]
T Py O DL D e Qo reve) - - 1
T Ll
Vo, CITY SoReRnRs ooy | LIRRRRR T | eveeds
(e I b P i i | e
- wwiononsm | i avos “
“ J. DoEaly ezl | Ity N |
o ] I_LL__.uL_.“Ir_In_ [ . ient i
L g ] 1 | - - |
e B e | Docow ELTLULY
H | |
- 1 i J_ W N || soahsaa el |
H .L:..._L: [l 1 GREpRIY Y SN [ e N Y B [
-~ apawricronon | ] !l?.E I
1 [ |
1
. Iy J..JJJM. W || zaleEa )
o - et | i i I
L [E— _ | e “
% |
[
. I iy J..Jll_u_ Doteares i | | .__M._n__iw_% 1
e _mel s L..rIFLLII._.I_LI." hllkr_l_l Hl
— el vt i ensnss | | htbag TBY ul
[l 004 D1 DR CYA K pvs |
cvon Iy I r...._JJrQ Do e Wy ] D ramnsEnET I )
Frn mewl A2 L _ILLIHl.r._IJ_ 3 LaEEEE _
— el mmeooas _m . o |
A |
i i il J..l._.llu O os  wgi | P ey
e : mhel M L1 o S o WO [kl 0 il “
— ~ o 1 e _ " ¥ v 1
N |
oy o Iy J._J...lu DoEOT AR WY || || fmanhGerdd |
' ko S gl Wl Y I Wi i el I
— LA ] P, vt e _ “ s “
1
. & £ J.lh..l&. e B s e e T
o ! By e e P S et it il 1
| LJ 11 v o S _ | Ll 1
"I IIIIIIII r IIIIIIIIIIIIIIIIIIIII | 100 0L DG OYA 1 Pl i
7 oerpy | _mf— Ly mm Mb_% LIQQD_ ! \ Jﬁ_w WF “
N - rL.rlr.m,_ll.r.r ! Sy 3l
-“ L ol irisn onow 2n __ | e Hl
! L U |
TR HY A b Sty | __ __ "
" I I “
|
! o=zl ] |
= 4 f T T
& & - -

ot <rh 1 o s ot f S 1 < YR IRAHOVI %1 DND i <ren YRnCa V300 A e



uomlma__U-_wbrmp:c::ﬁh&rmb:.:h?nwobhul@:hmrév_ 20001 12011 _SU0Y]} Y b ugiAngu op 0§ 79

M,
T ML NYH DAY
- =
L 3
Awa oy
* L 2008 11008 1 3w 2
Nh ums i RLL 00 A0 8 SaP - T
e !\-/ l.l.l:/ _a/ B M /
AyH TR HYS XN LYOHL DRYR 22D
- ek vt - - ]
e s R — I
-1 |
ﬂ.l.lQ = SIAPREE L | tveamseda
e LS S B 1...._Lu_h_lL e
P i LYL WYL Qe I DM “
ﬂn_&& .alJ__wu__ﬁ |
o a i i 4 _LLm,___.iirr.._ CLIIFIIIL “ f
bl b Bt -t R " “ e Y GR Hy D
|
]
ottty ol 1| | rzafmsegen
e H P F\u.._.uu.uﬁu,..LI._L: Coori S o S| N Wk 6 ) !
- oo | o ! ﬁ
i
J._u._.u_..u Jooapepad W || | softedaeI !
ey i ] =y (ool i | A oo W ]
-p XL NI DR m_l i owam “
st !
A oW || | szenEsaET )
e Gl 5 Jhﬂﬁ&.mﬂmk o P w S R i Bl
—t - L4 WYL DN 3. . Lkl ul
U DM D0 ryA e ARXE _
pl._.llu“ wr o ey ik O
TH¥A R DNYL i hf_ h{. CF Ll..L-._l quI_.|||._Ir|" w_ ||_|.-.h__||—||_ i
- - ey I | - |
CEETETER WA || | pzahttaEEa
s S h & J.Hﬂ.u&..ml._:_. oot g o SN Y Mkt i !
- M LJ T “ " am t
|
10 DcHOL B -7 0 || cznaeawdd |
e £ s .qu Lo S et i gl FLLIIIrF._ (Sl N ) __
e - K — e | - !
]
ﬂ.l_..v_ SO B8 oWl SIRGEAe |
o F £ gl e i r.LLllllrr." | S D |
— L4 11 N O D _ | . |
! _l |||||||||||| | oo ot g oa |
OO ol 1 [ lanites i
p— ) [y nﬂ..qr.i rrn_l!:.r Yy |
H - sumennon ) | owow Hl
“ y |
DA WY U N By “ “ "
I
" | 1] _,
4 Hlll..”.ll. T
poe T
s:i:i.a..Foﬁs_ o oy s..z...?.axadw_\ o 50 <MLL ACHOY TG o T

186



ION &H - qui@ 4N 0y ued ga Suqyd uga ‘tewr Suonyy ny Y| - udip degd Buoy 9y £ uadn3u op o °Z

WL Y3 4 DO LV

2001 30 1w 2 S M L P Y328 O LM A Y

T HD
voxn Iy
o

AR

T &/gmwmm,sd;..hﬂﬁ -
Y P e il TEEEE - - W S e T T T T il ' el
[ YRt A =% JESH et sgun T Y] r- o
& Tu sl wdem wWifh awan . Mty o
1 =t — —i | — 2] e
O T P o e e e — -~ = L U Lo X L_ Fenfes =refTe = Gt — = — — aﬂh ||||||||||||||||||| a
4 s [ i
s SRR T 1 !
. ur . -
:”.w _l. R —— ] e T rneinm P TSR s T |
R ] oo T " B R @ ey ~ = 7|7 Gl ] e = | G e e T T e e 7
“ e o "_;lfllw...\;. : _x_...-l..o?lii\!.@m P s F ! s s 11 enese fws s Fag 1 ) ewewe Fuo !
(2 L2 L = —_— = : L) o |
amm T o ! frre
) EI 1 T 1 v T ol | . . I T )
LBl (el LBl L wwmmw%*_ru b A A TR T A T T AN A S 4 40 8 44 0
1 1 ! = = =
s R 1 ! i 1
+ 1 ! pilx s _2n &5 ke e
s ! . S LB AR
—_ - =4 - = - - 4 - b [m] =] o 4 & - - =444} I U - T T b | ] a] o - = =<y § -~ —
[} —— p
—---r--- A1----- ..|||:-.|“| ||||||||||| .....w?.m.lllL ||||||||| gty o ol il el el e e P llla.anaw
- -"Tr1T-"-"=="wTr-—--- AT3TT17rIrIm 1= -~ 1 Fr1-171atT>Y — ~ b allls % Tl el == FC 11T T s FITITI T men
Illillll*ﬂlulll.. ||||||| Tl et el 1= - — 7 re!rri-it1 - o .I.”r%__l |||||||| e -I.I|||.l| c .Illllllm.
el Al il B 9 el B - i ) o o o o o
——----- - - - - - 11T rEfFl=- -1 g b T Y £ S it ||| 1ot b =[] 4 sz
NGO ONGD HY _ T T SNBARLAN_ J e | 7|77 T e ] ”Huuuuuuu_-wluuuu“”uunuuuufh...lu..,”Huuuw_,..]_."“uuuuw,m.
WYL ONML YOH N3 1YL AHL -%oﬁ%pﬁbé-ﬂm 11311 -iﬂl.gﬂ. AR A piiaiataialy | A e Bt o B
llllllllllllll S A11thrEe— Rt ------ -t b - - - - - - - s - At | ST - -
1411t = 1-1-1 r . =11 zes— [ [-f
J311L 1] ] . | mote— |-
el + 17| T Sof F 17
+ |- "t |~[ -
s -4 m— |-
1 = [ meb—— |-
1 i an w—
T il = |~
4 N O T I
3 -1 ; -
b : M
n b~ —— || 2. g———1- 3
- z - = e
- B
2 NIANON NO@ | NJANON NOG s "
QNHA LYOH HNISIYL AHd D NHALYOH HNIS IYLAHd AW ONVHL VO 0YD N v
iﬁv.vﬂﬂm«gé o mire ™ Wis v va
. _ 2 NIANON NG LNJANONNDG

187

ONQOONQD I¥LNHA  DNQD DNQD YL AHd



ngj Sunp - viy ey - £ Suonyd deo oed 0 ued ga Sugyd uga ‘jy) nats doy o,

- iy nats Loy o wgy Fungy YN M sed de) Suoyy y £ uakndu gp 0§ g

HL IS IOHA OHD HNY1 YD
WYL ONNIL HNYT ONGHL 3H NVI9 ONOHA 0GOS

188



9. So dé nguyén Iy hé thong Cip gas PKKK trung tim cho khoi van phong -
Té hop siéu thi, vian phong va can ho cao cidp Phuong 7 - Ba Ria - Viing Tau

50 5 KHONG GIAN HE THENG LANH HE VRV
CAP LANH CHO KHOI VAN PHONG

AV

| TEN THIET B

1 DANLANH
60000 BTU/H

! DANLANH
38000 BTU/H

DAN LANK
i 24000 BTU/H

CUA CAP VUONG
400X400

CUA HOI VUONG
T 600X600

| &

'DON V|56 LUONG |

GHI CHU

CAl 38 -
C/;\I ! 2
; CA: 0 ! _
|
vl w |

10. Bang ghi cha va théng keé s6 lugng may diéu hoa

189



190

Oly = o

FOF §lof of

il

A B

| I k.o
{....[I:.]-[-Jl
& ©® 6 © & @

11. So d6 mat bang hé thong ong cip gas tang 1
Trung tam thwong-mai-phudme-7-Ba-Ria - Viing Tau
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12. So @6 mat bing bé tri dan lanh va cdp gi6 tuoi tang 1
Trung tam thuong mai phudng 7 Ba Ria - Viing Tan
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13. So dé mat bang bé tri 6ng thoat nwde ngung tu tang 1
Trung tam thuong mai phuing 7 Ba Ria - Ving Tau
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rhdp. Nha xuat ban Xay dung. Ha Noi - 2003

KTS. Lé Nguyén (bién dich). Cdm nang k¥ thudt kién triic. Nha xuat ban Khoa
hoc k¥ thuat. Ha Noi - 2004

PGS-TS Vit Liém Chinh - TS. Pham Quang Diing - Ths. Hoa Vin Ngii. Thang
mdy - Cdu tao - Lita chon - Ldp ddt va s dung. Nha xudt ban Khoa hoc ky
thuat. Ha Noi - 2000
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15. KS. D5 Trong Mién - KS Vi Dinh Diu. Gido trinh cdp thodt muse. Nha xuat ban

Xay dung. Ha Neéi - 2000

16. TS.KS. Hoang Hué. Gido trinh cdp thodt nidc. Nha xuat ban Xay dung. Ha Noi - 199

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Nguyén Odnh. Gido trinh k§ thudt dién. Nha xuat ban Xay dung.
KS. Hoang Son (bién dich). Tu thiét ké va ldp ddt hé thong dién gia dung. 1\
xuat ban Pa Nang - 2002

Trin Thé San - Nguyén Trong Thing. Hudng ddn k§ thudt - m¥ thudt ldp ddt 9
luén day cho hé théng dién. Nha xudt ban Pa Nang - 2001

KS. Tran Thi My Hanh. Trang thiét bi k¥ thudt céng trinh. Nha xuat bin Xa

Dung. Ha Noi - 2001
TS .KS Nguyén Xuan Tién. Tinh todn thiét ké hé thong lanh. Nha xuat ban Kh
hoc k¥ thuat. Ha Néi - 2003

Neuyén Ditc Loi. Hudng ddn thiét ké hé thong diéu hoa khéng khi. Nha xuat t
Khoa hoc k¥ thuit. Ha N6i - 2003

Nguyén Dic Loi, Pham Van Tuy. Mdy va thiét bi lanh. Nha xust ban Gido duc.

Ha Noi - 2003

TS. Pinh Van Thuan - TS. V& Chi Chinh. Tinh todn thiét ké hé thong diéu
khong khi hién dai. Nha xuét ban Khoa hoc k¥ thuat. Ha Noi - 2003

PTS. Ha Piang Trung - Ths. Nguyén Quan. Co sd ky thudt diéu tiét khong k
Nha xudt ban khoa hoc va k¥ thuat.

Th.s Biii Manh Hing. K7 thudt phong chéng chdy né nha cao tdng. Nha xuit ban

Xay dung. Ha Neéi - 2003
Ton Thiua Nguyén (TQ) - Nguyén Van Nam (bién dich). Ki ién triic hién dai. N
xuit ban Xay dung. Ha Néi - 2003 :
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Third Edition. Wiley & Sons INC.
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MUC LUC

Léi n6i dau
- Chuong 1. Khai niém chung vé cic hé thong trang thiét bi
k¥ thuat cong trinh va ciac khong gian ky thuat
I.1. Khdi niém vé trang thiét bi k¥ thuat cho cong trinh ki€n triic
* 1.2. Khdi niém vé khong gian k¥ thuat trong cong trinh kién tric
Chuong 2. Hé thong cap va thoat nudc trong cong trinh
2.1. Hé théng cap nudc cong trinh
2.2. Hé théng thodt nuéc trong nha
Chuong 3. Hé thong dién trong nha - Thu 16i chdng sét

3.1. Khéi niém chung

3.2. Hé thong dién trong nha
3.3. Hé théng thu 16i chong séi
:Chu'orng 4. Hé thong phong chay chira chay
4.1. Khai niém
4.2. Phan cip bic chiu lira cho cong trinh
4.3. Thiét ké ngan cach chay
E(Ihuung 5. He thong diéu hoa khong Khi va thong gio
5.1. Khdi niém chung vé diéu hoa khong khi vi thong gié

5.2. Céc cdu triic cha hé thong diéu hoa khong khi

3.3. Phén loai cac hé théng diéu hoa khong khi

5.4. Nguyeén ly chung cua mdy diéu hoa khong khi

5.5. May diéu hoa khong khi cuc bo

5.6. May diéu hoa khong khi dang t

5.7. Mdy diéu hoa trung tam

5.8. He théng diéu hoa khong khi kiéu buéng phun

5.9. Yéu céu chung va cédc giai phdp thiét k& khong gian
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73
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83
88
90
93
95
102
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Chuong 6. Thang may

6.1. Khai quit chung
6.2. Thang mdy thing dung.
6.3. Thang may cudn (thang ty hanh)

Chuong 7. Hé thong dién ti tin hoe cong trinbh

7.1. Khaj niém chung

7.2. Hé thong camera gidm sat va bao veé

7.3. He thong hién thi thong tin trén méan hinh

7.4, Hé thong thong tin lién lac bang dién thoai

7.5. Hé thong thu tin hi¢u truyén hinh vé tinh (MATV)
7.6. He théng bao vé chong dot nhap

7.7. Heé thong am thanh

7.8. He thong dam thoai giiia trong va ngoai nha

7.9. Hé thong bdo chay

Chuong 8. Mot sé hé thong trang thiét bi ky thuat khac

Chuong 9. Anh hudng cia cdc trang thiét bi ky thuat trong thict ké kién tric

8.1. Hé théng cung cap gas tap trung
8.2. He thong dé va thu gom réc thai
8.3. He thong vé sinh va bao dudng mat ngoai nha

9.1. Dat van dé
9.2. Vai trd nhiém vu, chic ning hoat déng va dac diém cua cédc
hé thong trang thiét b k§ thuat cong trinh.
9.3, Vai trd, chic nang va dac diém cia cic khong gian ky thuat
9.4. Nhilmg yéu t6 co ban ciia trang thi€t bi k¥ thuat cong trinh
anh hudng t6i khong gian k¥ thuét va khong gian kién triic
9.5. Anh hudng clia céc khong gian k¥ thuat doi véi thict k& kién tric
9.6. Két luan

Phu luc

Tai liéu tham khao
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THIET BI KY THUAT
" TRONG KIEN TRUC CONG TRINH

(Tai ban)

Chiu trdch nhiém xudt ban :

TRINH XUAN SON
‘ Bién tap : TRAN CUONG
; Stta bdn in : HUY HOANG
| Ché'ban : DINH THI PHUONG
| Trinh bay bia : vU BINH MINH
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