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Mé diu
MUC PiCH YEU CAU CUA MON HOC
VA KHAI QUAT NHUNG VAN PE LIEN QUAN

1. MUC PICH YEU CAU CUA MON HOC

1.1. Néu van dé

Su can thiét cha hé thong trang thiét bi k¥ thuat cong trinh (TTBKTCT):

Hé théng TTBCT hién dai nhu hé théng diéu hoa khéng khi va thoéng gid, thang mdy,
dién tir am ‘thanh, camera bao vé, clra dién tt,... thuc t€ da trg gitp rat nhiéu cho chat
luogng sir dung cilta cdc cong trinh kién tric, nhdm phuc vu nhu ciu sinh hoat va lam viéc
cta con ngudi trong cic c¢ong trinh mot cdch t6t nhat, hitu hiéu nhat.

Céc cong trinh dugc trang bi hé théng k¥ thuat hién dai sau nay déu c6 hiéu qua va
chat lugng stir dung cao hon nhiéu so véi céc cong trinh trudc day chua dugc trang bi.

Ngay nay, viéc trang bi k¥ thuit hién dai cho cong trinh 12 mét nhu cdu cdn thiét cho
céc cong trinh kién tric. Do dé trong qua trinh sdng tdc, thiét k&€ kién tric doi hdi ngudi
Kién tric su (KTS) can phai ddng thdi nghién citu cdc hé théng TTBCT cho phii hop véi
nhu cdu sir dung va phi hop véi thiét k€ thi cong sau nay. On dinh phuong 4n thiét ké
kién tric trong qué trinh thi cong xay dung, sao cho it bi thay déi nhat (tiét kiém gid
‘thanh xay dung va han ch€ (i da nhiing sai st khi€m khuyét).

B&i vay, viéc nghién citu thiét ké?'xay dung (TKXD) phai gin lién véi viéc nghién ctu
cac h¢ thong trang thi€t bi k¥ thuit cong trinh. C6 nghia 1a khi thiét k& kién tric phai
dong thdi nghién citu cdc khong gian k¥ thuét cho viée b§ trf cdc hé théng TTBCT (&
giai doan cudi 1a giai doan thi€t k€ k¥ thuat s& cing phéi hop véi céc ki su chuyeén
nganh dé tién hanh thiét k€ chi tiét cic hé théng ky thuat nay). Ngudi KTS chit tri céng
trinh can phai nam bat mét cdch tdng quét cdc van dé k§ thuat dé chi huy thi cong xay
dung sau nay. C6 nhu vay méi ddm bao tinh hoan thién clia cong trinh kién triic hién dai

Céc h¢ théng TTBKTCT ¢6 méi quan hé mat thigt, he théng nay phu thu¢e vao sy
cung ¢dp clia h¢ thong kia va tro gitp 1an nhau cung hoat dong.

Céc h¢ théng ky thuat c6 thé sl dung chung khong gian k¥ thuat hodc c6 thé tich
riéng doc 1ap. Nhung néi chung déu cé quy luat 13 1am sao bd tri dudng di dugc ngin



nhét t6i cic diém sir dupg va phat huy hiéu qua cao nhit vé cong suél, chat luong, nang
suat, luu luong, thé nang va kinh t&....

Ngoai chiic ning phuc vu cho nhu cdu sit dyng cta cong trinh, cic hé théng TTBCT
con c6 thé déng gép vio viec lam dep cho cong trinh kién tric (phong cach kién tric
Heightexch, pho truong k¥ thuat cao).

1.2. Muc dich yéu cdu cua mén hoc

Qua phan tich thyc t€ chiing ta thdy mon hoc TTBCT déng mot vai trd quan trong
trong qué trinh nghién ctu thiét k€ kién trdc, 1a ngudi ban dong hanh clia cac KTS hanh
nghé sau nay. :

1.2.1. Muc dich mén hoc

Trang bi cho KTS nhiing vén dé co ban cua cdc.hé thong trang thiét bi k¥ thuat cong
trinh (TTBKTCT), cdc khong gian k§ thuat can thiét cho cdc hé thong nay dé khi thiét
k& sdng tic cdn xem xét mot cich déng bé ca Iinh vue nghé thuat cling k§ thuat cla
cong trinh dé ¢6é dugc nhing san phdm hoan hao nhat vé m§ quan, kinh t€, cling nhu
hiéu qua st dung clia cong trinh (dac biét la nhiing cong trinh 16n).

1.2.2. Yeu cdu mon hoc

Can nim vilng cdc nguyen tac thiét k& va yéu cau co ban clia cic he théng TTBKTCT,
déng thdi ndm viing céc so d6 nguyén 1y cia céc h¢ thong nay, tit d6 b6 tri céc khong gian
k¥ thuat can thiét trong qud trinh nghién ciu phuong én thiét ké kién tric.

2. CAC HE THONG TTBKT CHU YEU TRONG CONG TRINH

1. Hé théng cdp thodt nudc.

2. Hé théng dién va chong sét.

3. He théng diéu hoa khong khi va thong gio.
4. Hé théng thang may.

5. Hé théng phong chay chita chay.

6. Hé thong dién nhe, dién tin hiéu.

7. Cic hé thdng trang thiét bi k§ thuat khac.

3. NHONG YEU TO ANH HUONG VA PHU THUOC VAO TRANG THIET BI
KY THUAT CONG TRINH

3.1. Yéu t6 khi hau

- Ndng: Nang 1am cho nhiét d¢ khong khi tang 1én (troi néng) nhiét do hép thu qua
mai, tudng va clra s6 1am cho khong khi trong phong ting theo, gay cam gidc néng birc
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khé chiu. D& gidm b6t 4nh hudng niy c6 thé ding quat hodc diéu hoa nhiét do lam mat
v phai c6 giai phdp che chan ning, cich nhiét tét.

- Mia: Mua c6 thé gay thdm dot qua 16p vo ngoai nha, do d6 phai c6 giai phép thoat
nuéc mua nhd hé thong thodt nuée mua, chong thim chdng dot dé dam bao ngoi nha sir
dung t6t khong bi 4nh hudng cta nudc mua Xam nhap vao nha. Déng thdi mua con lam
tang d6 4m khong khi dén mitc bdo hoa 100% lam anh hudng 16n dén chat luong va viéc
bao quan c4c san phdm va vat phdm v.v...

- Nhiét do khong khi: Nhigt d6 khong khi anh hudng truc tiép dén sic khoé con
ngudi. Véi than nhiét trung binh ctia ngudi 12 37°C, néu nhiét do khong khi > 37°C-thi
ngudi ta cam thdy rat néng va khé chiu vi co thé khong thé giai phéng nhiét (nang
lugng) duoc, néu nhiét d6 khong khi < 37°C thi nguoi ta cam thay dé chiu hon vi co thé
giai phéng duoc ndng lugng. Tuy nhién nhiét do thap hon nhiéu thi cdm gidc bi lanh rét,
nhiét 46 gan vé6i than nhiét thi cdm thdy ndng. Vi vay dé dam bao cho siic khoé can tao
ra nhiét do thich hop thudng trong khoang 20-25°C, diéu nay phai nhd vao céc mdy diéu
hoa nhiét do.

- D¢ dm khong khi: DO 4m khong khi 1a mot thanh phin gay anh hudng Idn dén sic
khoé con ngudi va chit lugng san phdm, d6 dac thi€t bi... Do am khong khi cao lam cho
co thé con ngudi khong bay hoi mé hei duoc, gay cam gidc rit khé chiu bic bt (néu '
thém troi néng thi rdt oi bic) va thudng gay ra bénh té thap. D¢ 4m khong khi cao gay
héng moc cho cdc thuc pham, dé lam héng cdc thiét bi dién, anh hudng dén chit luong
nhiéu loai san phim trong sin xudt va khé bio quan hang hod d6 dac... Dé tranh nhiing
diéu néu trén thi can phai tao ra do 4m khong khi thich hop nhd vao cic thiét bi xir ly do
4m khong khi nhu mdy diéu hoa, méy hit 4m, mdy tao am v.v...

_ Gié: Gié 6 thé 1am tang qud trinh bay hoi mé hoi va giai phéng nhiét trong co thé
con ngidi déng thoi ¢6 tic dung luan chuyén khong khi, dan khong khi tuoi dén vi mang
khi thai di. Tuy nhién néu gié qud manh (t6¢ do gi6 cao) cb thé gay nguy hiém cho sic
khoé, gay bdo t§ anh huéng dén san xudt, dén cong trinh. Hoac gi6 qué yéu (khong c6
gi6) thi 1am cho khd nang déi luu khong khi kém di. Néu trdi néng ma gié yéu thi kha
nang thodt nhiét gidi phdng nang lugng cang kém gay cam gidc khé chiu cho con ngudi.
Do vay, cdn phai thiét k& thong gi6é hop 1y cho cong trinh, déng thai 6 thé sir dung cic
thiét bi thong gié cudng bitc dé tao ra téc do gi6 thich hop cho ngudi sit dung. Ngoai ra dé
dém bao an toan chéng gi6 bdo, gidng t& va sét danh can phai thi€t k& ket cau ving chéc
cho ngoi nha va phai ¢6 hé thong chdng sét an toan cho ngudi va cong trinh.

3.2. Yéu t6 anh sang

Anh séng déng vai trd quan trong trong doi séng con ngudi véi moi hoat dong sinh
hoat, 1am viéc, nghi ngoi. Néu khéng c6 dnh sang thi nguoi ta khong thé tam duge dicu gi.
B&i vay khi thiét k& céng trinh cin phdi c6 bién phép khai thac 4nh séng tu nhién that tot,
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ngodi ra véi cdc phong rong 16n ma 4nh séng tr nhién khong du hoic khong c6 thi nhat
thiét phai c6 hé thong chiéu sdng nhan tao nhd vao céc thiét bi di¢n va dén chi€u sang.

3.3. Yéu t6 vé sinh méi truong

Pé dam bao chét luong séng va lam viéc cho moi ngudi con phai chii ¥ dén cic van
dé vé sinh moéi trudng nhu: phai bao ddm cung cdp nguén nudc sach cho sinh hoat
(nh& cdc thiét bi san xuat va cung cdp nudc); phai dim béo xi Ly t6t cdc ngudn nudc
thai, nuéc mua d€ khong giy 6 nhiém, khong gay ngap dng (nho cic thi€t bi thodt
nuéc va cdc cong trinh x{r Iy nudc thai). Hodc van dé rac thai rdn cdn phai dugc té
chiic thu gom dua vé noi xit 1y dé khong gdy ¢ nhiém (nh& cdc thiét bi thu gom, bao
quan va van chuyén rc).

Ngoai ra, bui, khéi thuéc, mdi vi, ti€ng 6mn... déu duoc xem la cic yéu t6 anh hudng
dén vé sinh méi trudmg. D€ gidi quyét nhimg van dé nay can phai nho vio céc thi€t bi
loc bui, hiit khéi, khit mui, cic thiét bi tiéu &m v.v...

3.4. Yéu t6 nang luong

Trong cudc sSng hang ngay doi hdi cdn phai c6 rt nhi€u nguédn nang luong phuc
vu cho sinh hoat v san xudt clia con ngudi, vi du nhu: ning lugng dién (cung cdp
cho cdc thiét bi st dung &i{:n trong sinh hoat va sén xudt), nang luong nhiét (cung
cdp cho sudi 4m hodc 1am mdt nhd vao cdc thiét bi mdy diéu hoa, céc thi€t bi noi
hoi, binh khi nén v.v...).

Ngoai viéc dua vao cdc nguén nang lugng tir nhién thong thudng nhu: dau mo, than,
thuy nang, hién nay ngudi ta con ti€p tuc nghién ctu cdc thiét bi may méc dé khai thdc
cac ngudn nang lugng ty nhién khdc nhu: nang luong mat trdi, nang lugng gid, khi
hydro... (goi chung 12 thiét bi stt dung nang luong sach). Diéu d6 cho thdy yéu t§ niang
lugng c6 tic dong 16n dén viéc ra ddi va phat trién cha céc the h¢ thiét bi phuc vu cho
con ngudi va cong trinh.

3.5. Yéu t6 hinh khoi, kich thuéc khong gian kién tric

- Nha thdp tdng va cao ting c6 nhiing yéu céu khic nhau v dp lyc nude trong dudng
ng do dé phai cé cc giai phdp thiét k& cdp thoit nudc phong chdy chita chy khdc
nhau dé d4p ung cho phit hop.

- Nha c6 quy mo téng dién tich 16n hay nhd ciing anh huéng dén céc giai phap
thiét k& trang thiét bi k¥ thuat cong trinh (gidi phdp cuc bd hay trung tam, c6 phan
viing hay khong cdn phan viing b6 trf trang thiét bi, hodc co cdn hay khong can bo tri
thiét bi hb trg...).

- Cong trinh ndi va cong trinh ngdm ciing cé nhiing yéu cdu khac nhau vé thiét k& va st
dung, do d6 k&m theo ¢6 céc gidi phdp khéc nhau vé trang thiét bi k§ thuat cho thich hop.



- Nha bi c4c cong trinh xung quanh che kin khong c6 diéu kién tiép xidc vdi dnh sdng
va théng gié tu nhién can phai nh& hoan toan vao cdc thi€t bi mdy méc dé tao ra mot
moi trudng vi khi hau c6 thé sir dung t6t.

4. VAI TRO VA TRACH NHIEM CUA KIEN TRUC SU CHU NHIEM PO AN

Kién tric su chii nhiém dé 4n phai I3 ngudi ndm bét cdc van dé co ban cta cic hé
théng TTBCT.

Ngoai ¥ tuéng kién tric 12 nhiém vy chinh con phai chi dao cdc cOng tdc vién trong
nhém thi€t k& cho hop Iy véi cdc phuong dn TTBKT, dong thoi néu rd du dinh mang luéi
hé théng TTB cho ngudi thiét k& k¥ thuat chi tiét.

Kién tric su chi nhiém d8 4n l2.ngudi chiu trdch nhiém 1én nhat vé hiéu qua s dung
vi cong nang chia cong trinh sau nay. Chinh vi vay kién tric su chd nhi¢ém d6 dn ma
khong ¢4 kién thiic can ban vé cac hé théng TTBCT s& khong mang lai hi¢u qua tot cho
cdc cong trinh kién trdc hién dai.

Ngay & giai doan thiét k& ban ddu (nghién cu du 4n dau tr xay dung). Nguoi kién

triic su chil nhiém dé 4n phai tu vin, cé dé xuat ngay vé nhimg hé¢ théng TTBKT can
thiét, chun bi ddu tu hop Iy cho cong trinh sau nay.
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Chuong 1

'KHAI NIEM CHUNG VA ANH HUONG CUA
CAC Hf THONG TRANG THIET BI KY THUAT CONG TRINH
vOI THIET KE KIEN TRUC

1.1. KHAI NIEM VE TRANG THIET BI KY THUAT CONG TRINH

Trang thiét bi k§ thuat cho cong trinh kién tric la viéc thi€t k& lap dat trang bi céc
thiét bi k§ thuat, mdy méc cén thiét cho mét cong trinh kién tric nao dé, nham phuc vu
cho nhu ciu st dung chia cong trinh mét cach t6t nhat, thich hop véi nhiing yéu cdu sir
dung va kha nang ddu tu clia chi cong trinh. Vi du h¢ thong cip thodt nudc, hé théng
dién vi chéng sét, hé thong phong chdy chita chdy, hé théng diéu hoa khéng khi, thang
mdy, hé théng diénnhe v.v...

Véi nhu cdu sit dung va trinh do phat trién xa hoi, phat trién khoa hoc k§ thuat ngay
nay doi hoi bat ky mét cong trinh kién tric nao cing déu phai dugc thiét ké& 1ap dat céc
hé théng trang thiét bi k¥ thuat hién dai, dic biét la céc cong trinh cao ting, nham muc
dich nang cao chét lugng va hiéu qua sif dung clia cong trinh, dong thoi tham gia vao
qua trinh thdc ddy san xuat, ting nang sudt lao dong, nang cao chét luong san phdm va
ddi s6ng xa hoi. Tuy theo quy mo cong trinh va khd nang ddu tw ma viéc lya chon céc
thiét bi va thiét k€ 1ap dat cé khac nhau.

1.2. KHAI NIEM V£ KHONG GIAN KY THUAT TRONG CONG TRINH
KIEN TRUC

Khi 1ap dit cdc hé théng trang thiét bi k§ thuat cho mot cong trinh, ddi hoi phai c6
cdc khoang khong gian danh dé lap dat cho cic dudng Ong, dudng day, gid dg, cac
may mdc thi€t bi, cdc phong mdy, tham tri cd mot tdng nha diing cho 13p dat trang
thiét bi k¥ thuat.

Nhiing khoéng khong gian dé déu duge goi chung 1a khong gian k¥ thuat. Hay noi
céch khéc khong gian k§ thuit chinh 13 cdc khong gian danh cho viéc lip dat cic h¢
théng trang thiét bi k¥ thuat trong cong trinh kién tric.

Khong gian k¥ thuat c6 thé phan ra nhiéu loai khdc nhau:
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Hinh 1.1: So d6 t6ng thé cdc khong gian ky thudt

1.2.1. Tran k¥ thuat

LA khoang khong gian nim phia trén trdn treo va dudi tran két cdu san, danh dé 1ap
dat cc dudng ng, dudng day va cdc thi€t bi cho cdc hé thong ky thuat ma trong phong
khong thé nhin thdy nhd 16p trén treo di che khuat (vi du: dudng day dién, dudng Ong
t6i céc thiét bi dén trén, diéu hoa, ddu bio chdy, loa thong bio v.v...; dudng 6ng nudc
ciru hoa, dudng 6ng gid, 6ng ga lanh cha hé théng diéu hoa khong khi; cic clra thong
gi6, cdc mdy diéu hod am tran v.v...).
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V& mot cong trinh kién tric hién dai
cin trang bi cdc thiét bi k§ thuit nhu vy
nhat thi€t phai ¢é khong gian trin k§ thuat.
Chiéu cao théng thuy cia khodng trén k§
thuat niay la bao nhiéu con tuy thudc vao :
céc thiét bi cu thé nhung thong thudng t6i  Tran kg thuat -
thiéu khong nhé hon 20 cm va t6i da khdng :
nén 16n hon 90 cm (dé tiét kiem khong gian
sit dung theo chiéu cao nha). Diéu d6 ciing
cé ngh‘ia 13 tran k¥ thu4t s& inh hudng dén  Hinh 1.2: So d6 mat cdt qua tran k¥ thudt
chiéu cao thong thuy cha can phong, anh
hudng dén chiéu cao thiét k& ting nha va chiéu cao toan nha, nhu vay khi thiét k€& kién
tric cén chil ¥ tinh todn chiéu cao trin ky thuat cho hop 1y vdi viée 14p dat cac trang thiét
bi Iua chon dé€ quyét dinh chiéu cao ting nha thich hop, dep va kinh t€.

1.2.2. San ky thuat

La khoang khong gian nam phia trén san
két cdu via phia du6i 16p sin ndi that

(thudng céu tao bang céc tdm ciing ké lén San ky thuat

trén hé théng khung thép dinh hinh, métsan | __ sz — _]_ —_—]
tri t&m thAm hoidc c4u tao cdc tdm san r6ng
kiéu panel hop dé di day bén trong) danh dé
di day dién t6i c4c thiét bi can thiét nhu cic <

6 Cém dien, 6 cAm dlén thoai, 6 cam vi tinh, ﬁ

micro, tai nghe v.v... cho cic ban lam viéc
hay céc ban dai biéu hoi nghi. Hinh 1.3: So doé miit cdr qua san k¥ thudt

Chiéu cao thong thuy ctia khoang san k¥ thuat thuong tir 20 + 30 cm tuy theo truong
hop cu thé. Ciing nhu tran k§
thuat, san ky thuit ciing anh
huéng dén chiéu cao thong
thuy cla can phong, do dé ~
khi thiét k€ kién triic cin chi -
¥ néu c6 san ky thuat thi phdi  §,4 .4
can nhéc tinh todn trudc cho  (ndm dudisan
phit hop dé quyét dinh chiéu
cao tAng nha moét cach hop
I¥ nhat. Hinh 1.4: San ky thudt réng kiéu khung gid dé dinh hinh

Khung 43 tim sa

Il



I _Hop & cim dign
Bau moi 4 ky thuat
) chuyén tiép dién | |
< a - & i 1
QO cam dién thoai dien t\hoal et
O cam vi tinh O cim dign ¥ ~
e = = o W3 ]

v Day dign thoai
== Day dién thoa

% Day dign

= Day dién

S~ Day dién thoai

LA di day

Hinh 1.6: Cdc hé théng duong ong, dudng day trong tran ky thudt

1.2.3. Hop k¥ thuat

Hop k¥ thuat 12 khoang khéng gian hinh éng dimg, chay xuyén sut qua cic tAng
nha, danh dé lip dat cdc dudng dng hoidc céc dudng day truc ding (truc chinh) dé
phan phéi cdc dudng 6ng hay cdc dudng day nhanh vao cic tang, hoac thu gom tur
cdc &ng nhénh dua vé (vi du: Céc tryc dudng dng cdp thodt nudc, ong cdp nudc ciu
hoa, §ng ga, 6ng gié cla diéu hoa khong khi; cdc day cap dién, dién thoai, ing ten,
day dan sét v.v...).

Hop k¥ thuat s& chi€ém mot phan dién tich trén mat bang, 16n hay nho, nhiéu hay it
con phu thuoe vao quy mo va loai thiét bi Iya chon cu thé, dong thdi vi tri ciia cac hop
k¥ thuat ciing lién quan dén nguyén 1y ldp dit cha cdc hé thong trang thiét bi k¥ thuat.
B&i vay, khi thiét k& kién triic cling cdn phai chi ¥ viéc b6 tri cdc hop k¥ thuat & vi tri
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nao cho hop Iy va dam bao du chiéu rong cho viéc thao tic va lap dit cic hé théng trang
thiét bi k¥ thuat sau nay.

Hop (Gng ) ki thuét

Hinh 1.8: Hop k¥ thudt

Hinh 1.7: So dé mdt cdt qua hop ky thudt
cho dudng dng thodt nwdc

Hinhl.9: Hop k¥ thudt cho 6ng cdp nudc Hinh 1.10: Hop kY thudt
cho dudmg 6ng gas diéu hoa

1.2.4. Tang ky thuat

L3 khoing khong gian clia mot ting nha danh riéng cho viéc bé tri lap dat cdc hé
thong trang thiét bi k¥ thuat, trudng hop nay thudng gap v6i nhitng cong trinh ¢6 quy
mé s6 tdng nha 16n cin phai phan khu k§ thuat cho dam bao vé dp luc va do dai
dudng 6ng hoic cic cong trinh phai thu gom nhiéu dudng ng ky thuat nam & nhiéu
khu virc chuyén vé mét vai diém nao d6 ¢ sy lya chon dé khong anh hudng dén
khong gian cidc phdng céng eéng bén duéi, vi du nhu: khach san, nha & cao tang ¢
kh6i dich vu cong cong bén dudi, cic nha siéu cao tang phai phan khu, phin doan
trang thiét bi k¥ thuit.
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Chiéu cao ting k¥ thuat tuy theo viéc lip dit thiét bi cu thé dé quyét dinh nhung
thudng thong thuy t6i thiéu 16n hon hoac bing 1,8 m dé dam bao cho céc hoat dong di
lai, 14p rap, stta chita, kiém tra bao dudng.

Hinh 1.11: Chuyén huéng duong 6ng thodt nudc 0 tang ky thudt

1.2.5. Phong k¥ thuat

La khong gian budng phdng khép kin, thudng c6 clfa ra vao d€ bao vé an toan, danh
dé l3p dat cic may méc thiét bi diéu khién do dém, van khod, cong tac, ciu dao v.v...

1 B ® 9

o

%30 2620 13850
: 2740 ] [ 3340 10510 1 s
™. Budng &tb|lén | = 22%
\ Ging D200 ln 13ng trét =
-3.300 o =
L allz
Bé nudc @ g
i
—
v T
Y |:
[ -l o BEnutc 120m? v 8
] Il o100
Phéng may bam D i - m% | _g
g : : / D80 =
. ‘ [oeHCH =
. D80 o
o Pheng phat dién duf phong li - 2
Truc ddng 8ng DES 1&g ting
- | e 9 eﬂr" : | DEo ———— D80 | i @
= : o
%} -3.300 f ¢£p nudc chita chay
==
— | [=0.3%7
“J

Hinh 1.12. Vi du phovig k§ thudt méay bom, mdy phdt dién ¢ tang ham trong mét cong trinh
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Phong k§ thuat c6 thé 1a mot phong nhé chi 1 + 2m® nhung ciing ¢6 thé 12 ci mot
phong rat 16n t6i hang tram mét vuong nhu cho hé thong may diéu hoa trung tam.

Cdc phong k¥ thuat s& chi€ém moét phén dién tich déng ké trong cong trinh, bdi vay
khi thiét k€ kién tric cin phai nghién ciu, tinh todn dién tich phong k§ thuat cho phix
hop va kinh t€ déng thdi chon cdc vi tri thich hgp dé dap img t6t cho hoat dong dicu
khién, kiém tra, bao dudng, slra chifa clta cdc hé théng trang thiét bi k¥ thuat.

Phong kg thust Phong ky thual
ng et Phong ky thuat

T ’ !
™ |
71 7 FHZOZX
- Lv‘ 1
4] haw -
— = R
H5 J (i1 * 1_ Hop {6n,
ko ky thuat
y thua
H.1 H.2
Hop En N
ky mﬁig’ Phong k¥ thuat
LN | t
o o i

F=
T 19

| [ ——
j—
e e o by

v e HH l

Hap| (6ng)
ky thudt

H.3
H1.,2,3 : Hop ky thuat duoc b tri & trung tAm mat béng (16i)

1
1
Il 3 ;
Phong kg thuat Hop {6ng)
ky thuat
Phong d& nang
Phang ky thuat
Hop (dng)
$ 4 ¥4 fkythuat $
1 L2 1 A{’ll] ' ]
i W B
H.4

H .4 Hop ky thuat dugc b tri & ngoai bién méit béng - cach nay
phu hap véi tinh chit cdng trinh ¢d khang gian 16n va da ning.

Hinh 1.13: Céc vi tri hdp ky thudt thidng bo'tri trong nha cao tng.
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Hinh 1.15a: Phong ky thudr diéu hoa trung tam.
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1.3. ANH HUGNG CUA TRANG THIET BI KY THUAT CONG TRINH POI
' VOI THIET KE KIEN TRUC

1.3.1. Khai quit vé sir phat trién cac hé thong trang thiét bi ky thuat cong trinh
¢ nuéc ta

Trong thuc t&€ xay dung cdc cong trinh & nudc ta, tir trudc nhitng nam 75 cua the
ky XX, chil y&u trang thiét bi k¥ thuat coéng trinh chi ¢6 cdc hé thong nhu: c4p thoat
nudc, hé théng cép dién, hé théng chéng sét ki€u Franklin hodc Faraday, ciu hoa th
cong kiéu vich tudng va cdc binh xdch tay. Cic hé thong dudng ong, duong day,
thiét bi hau nhu duge thiét k€ 1ip dat 16 thién gay anh huong khong dep cho thim m§
kién triic. D4n t6i nhitng nam 80-85 thi c4c trang thiét bi nay da dugc thiét k& lap dat -
chon tudng, chon san va di c6 tic dung cai thién hon vé thim m¥ ki€n tric nhung
vin con 1a cdc hé théng trang thiét bi k¥ thuat don gian danh cho cdc cong trinh thap
tdng. Cho téi khi ching ta bit ddu x4y dung nhiing cong trinh cao tang hién dai dau
tién tir nhilng nam cudi 80 ddu 90 thé ky XX thi méi thyc sy ti€p can v6i nhiing hé
thong trang thiét bi k§ thuat cong trinh méi va hién dai, s6 lugng cic hé thong trang
thi€t bi k¥ thuat ciing ting hon nhiéu va phic tap, dugc thi€t k€ lap dat trong cdc
khong gian k§ thuat riéng.

Cic hé thong trang thi€t bi k¥ thuat cong trinh nam trong cdc khong gian k¥ thuat va
chiém linh mot phin khong gian kién triic cha toa nha, cic khong gian nay thuong phai
c6 su tinh toan nghién clu sip dit trude cho phi hop véi vige lap dat cac hé thong trang
thiét bi k§ thuat sau nay. Viéc nghién cttu bd trf cdc khong gian k¥ thuat nay doi hoi
phai nim duge nhing vén d€ co ban cia cic hé théng trang thiét bi k¥ thuat cong trinh
va diéu dé ¢6 anh hudng nh4t dinh t6i qué trinh nghién ciu thiét k& mot phu'ong an kién
triic hay néi céch khdc viéc b6 tri cac khong gian ky thuat danh cho cdc thiét bi clia hé
théng trang thi€t bi k¥ thuat cong trinh tr& thinh mét khéu rat cin thiét trong qua trinh
thiét ké kién truic.

1.3.2. Vai tro nhiém vu, chitc ning hoat dong va dic diém cha cac hé thong
trang thiét bi k¥ thuat cong trinh

1.3.2.1. Vai tré, nhiém vu ctia cdc hé thong trang thiét bi ky thudt cong trinh

Cic hé théng trang thiét bi k§ thut cong trinh déng vai tro va nhiém vu la tro gitip
cho viéc van hanh sit dung clia tod nha véi cdc yéu cau tién nghi khéc nhau, cai thién
moi treong vi khf héu, diéu chinh céc théng s6 k¥ thuat clia moi trudng khong khi nham
mang lai hiéu qua sir dung cao va chat lugng cho méi cong trinh kién tric, cai thién diéu
kién séng va 1am viéc cha con ngudi trong cic cong trinh do.
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1.3.2.2. Chitc ning ciia cdc hé thing trang thiét bi ky thudt cong trinh

Chiftc ning clia cic hé thong trang thiét bi k§ thuat cong trinh 1a tao ra moi trudng
st dung, sinh hoat va lam viéc tién nghi t6t cho moi ngudi trong toa nha. Trong dé
hao gém cd cdc trang thiét b sit dung hién dai va viéc tao ra mot moi trudng vi khi
hau thich hop véi ddi séng va siic khoé cia con ngudi. Cudi ciing 12 dé nang cao chat
luong séng va lam viéc, ting nang suat lao dong, ddy manh phdt trién kinh t€ xa hoi
cua dat nudc.

1.3.2.3. Ddc diém cia cdc hé thong trang thiét bi ky thudt cong trinh

1.3.2.3.1. Ddc diém chung cia cdc hé thong

Cic hé théng trang thiét bi k§ thuat cong trinh déu c6 chung mot dic diém vé tinh hé
thong ciia mang ludi phan b6. Thudng mbi hé thong deu c6 diém bét ngudn va diém két
thiic, noi bit nguén c6 thé 1a nhing chigc mdy chii, mdy phat, 16i thong qua mang luéi
phan b6 biing dudng dng hodc dudng day dé dan t6i diém két thiic 1 céc thiét bi s&t dung
trong cong trinh.

Thong thudng céc mdy chii, may phat chinh ddu nguén ciia hé théng dugc bé tri &
cdc khong gian k¥ thuat 12 phong k§ thuat, tir d6 din di cdc dudng ong, dudng day t6i
truc chinh thing diing xuyén sudt qua cic tdng ndm trong hopk¥ thuat, roi t truc chinh
lai phan phéi cic dudng éng, dudng day ngang vao cic tdng t6i céc khu vic st dung trén
mat bang (thudng céc dudng 6ng, dudng day lic nay di trong khong gian trén k¥ thuat
hay san k§ thuat ciia toa nh), tir cdc truc phan phéi nay lai ti€p tuc phan nhanh nho hon
dén tan céc thiét bi st dung dé phyc vu cho con ngudi trong t0a nha. \

Véi trudng hop quy mé qud lén hodc cong trinh qui nhiéu chic nang phic tap thi
thudng phai phan khu hoat dong va quan Iy cho cdc h¢ thong trang thi€t bi ky thuat cong
trinh. Hoac trudng hop nha qué cao vuot qua gidi han tiéu chuin vé 4p luc, vé cong suat
mdy v.v.. thi ciing phai phan chia cdc khu vyc trang thiét bi k§ thuat cong trinh theo
chiéu cao nha va s& xudt hién cic tdng k¥ thuat & gitta lung chimg nha.

Vidu:

- Dot vdi hé théng cdp nude: bit ddu tix phong k§ thuat may bom (ddu nguon ciia hé
théng) nudc duoc cdp Ién theo truc dimg chinh (di trong hop k¥ thuat) réi phan nhanh
ngang vio céc ting (dudng 6ng di trong san ky thuat hoic trin k¥ thuat) cap nudc dén
timg thiét bi diing nuéc (cac thiét bi ddu cudi cha hé thdng). Sau day 1a mét s6 vi du so
d6 hé théng (xem cdc hinh v trang sau).

- D6 vdi hé théng thodt nude: so d6 hé théng ciing phan bé tuong tu nhu hé théng
cip nuée, ¢6 diéu cic thiét bi thai nude lai 1a cac thiét bi ddu ngudn, tir d6 dan theo cic
&ng nhénh ngang tir cic ting (thudng nim trong san k¥ thuat cia khu vé sinh hoic ndm
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& tran k¥ thuat ctia khu vé sinh tdng dudi) roi chay vé 6ng thoat démg (nam trong hop k¥
thuat xuyén suét cic tdng) va cudi ciing 1a thu vao cdc bé xit 1y nudc thai nhu bé phot, bé

gas, hé gas, v.v... réi chdy ra cng chung clia thanh pho.

Hinh 1.17. So dé hé théng cdp nudc
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Hinh 1.21. So dé hé théng thoat nudc
khu cdn hé cao cdp va trung tdm thuong mai Chia Béc

- D&t véi hé théng cdp dién: bét dau tir phong k¥ thuat dién tong (dau nguén cta hé
théng) dién dugc cap di lén cdc tang nha theo tryc dimg 13 cdc day cdp chinh (thudng
dugc b tri trong cic hop k¥ thuat xuyén sudt qua cac ting) sau d6 phan nhanh ngang
vio céc ting (day di trong trdn k¥ thuat hoac san ky thuat) roi tiép tuc phz“in nhanh t61
timg khu vuc va phan nhdnh nho hon dén ting thiét bi ding dién (cac thi€t bi dau cudr
ctia hé thong dién).

- D6 véi hé théng diéu hod trung tam: bt ddu tir phong k§ thuat may diéu hoa
trung tam (ddu ngudn cla hé thong) moi chat lanh hoac sudi am dugc dan theo dudng
éng tdi truc Gng ding (12 ong c4p chinh thudng di trong hop k¥ thuat diing xuyén suot
qua céc ting). Sau d6 phan nhdnh 6ng ngang vao cic ting (dudng ong ngang thuong
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chay trong cdc tran k¥ thuat) réi ti€p tuc phin nhdnh nhé dén t6i tiing gidn trao doi
nhiét trong phong (céc thiét bi dau cudi cua hé thong dicu hoa). Sau day la vi du mot

s so do hé thong.
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Hinh 1.22. So d6 hé théng cdp dién

Khu thicong mai, van phong va can hé dé ban - My Dinh - Ha Noi
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Hinh 1.23. So d6 hé thong cdp gas PKKK trung tdm cho khoi siéu thi -
T hop siéu thi, van phong va cén ho cao cdp Phitong 7 - Ba Ria - Viing Tau
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Hinh 1.24. So d6 hé thong cdp gas PKKK trung tdm cho khoi van phong -
T& hop siéu thi, van phong va can hé cao cdp Pluong 7 - Ba Ria - Viing Tau
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Trung tam thuong mai phucng 7 Ba Ria - Ving Tau
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Hinh 1.27. So dé mdt bang bé'tri ong thodt nudc ngung tu tang 1
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D6t véi cdc hé théng trang thiét bi ky thudt cong trinh khdc cling c6 chung dac diém
phan bd tuong tu nhu vay.

Qua cdc so d6 minh hoa cia cdc hé thong trang thiét bi k¥ thudt cong trinh nhu trén
ta nhén thdy ré nhing ddc diém co bdn cia cdc hé théng la:

Ddc diém 1: Truc cung cdp chinh cla mang luéi hé thong 1 truc dudng ong, dudng
day truc diing chay xuyén sudt qua cic tang nha {ndm trong hop k¥ thuit).

Dudng Sng, dudng day truc didng chinh nay gidng nhu cot song trung tam cia hé
théng. Néu chiing ta hinh dung toa nha nhu mot co thé séng véi cic mang ludi he
théng trang thiét bi k§ thuat cong trinh phan b dén tén ting thi€t b st dung trong
toa nha, thi ching ta c6 thé vi ching nhu céc hé thong than kinh, hé théng mach méu
cha co thé ma trong d6 dudng 6ng, dudng day truc ding chinh déng vai tro nhu cot
séng cla co theé.

Pidc diém 2: Do dudng ong, dudng day tryc ding chinh ¢ vaj trd nhu cot song
trung tam chia hé thong, do d6 cac hop k thuat ciia cdc hé thong trang thiét bi k¥ thuat
ciing thudng dugce bé tri & khu vyc trung tam cla mit bang tod nhi hodc trung tim cua
mot don nguyén mat bang hay trung tam cla mot khu vyc trang thiét bi k¥ thuat (néu
13 mot toa nha duge phan Khu ra nhiéu khu vyc trang thiét bi ky thuat do qua 16n hoéc
do nhiéu chifc nang sir dung khdc nhau v.v..). LY do chil yéu la tir dudng 6ng, dudng
day truc ding chinh phan nhinh ngang ra dé phan bé vio cho céc khu vic clia cic ting
v6i mot ban kinh phuc vu tuong dsi déu va ngén nhat, nham ddm bao su hoat dong can
déi clia hé théng cho viéc cung cdp ciing nhu xi 1, tiét kiém dudng éng dudng day va
giam t5i da sy hao hut nang lugng tir di€m dau dén diém cudi cling nhu ma sit trong
dudng ong v.v...

Pdc diém 3: Ciing dé cho su hoat dong ciia h¢ théng dugc can doi, hai hoa va bén
lau, cic dudng 6ng dudng day nhdnh ciing phai dugc phan phéi déu va cang ngin cang
t6t. Néu 6 nhiéu mdy, nhiéu nguén ciing cong sust thi cling phai phan phéi déu cdc
thiét bi sir dung theo cac may.

Pac diém 4: Hiu hét cdc he thong trang thiét bi k§ thuat cong trinh déu cin
ding dén cdc khong gian k¥ thuat nhu: hop k¥ thuat, trdn k¥ thuat, san k¥ thuat, phong
k¥ thuat.

Truc dimg chinh cot séng ciia hé thong di trong hop k¥ thuat xuyén subt qua cac
ting, cac truc ngang di vio cdc ting nam trong tran k¥ thuat hodc san k¥ thuat, cdc may
chii, mdy phét, trung tam di€u khi€n nam & phong ky thuat d4u nguén cha h¢ thong, cic
méy méc thi€t bi diéu khién phan phéi va quan 1y cho timg khu vyc thi nam & cdc phong
k¥ thuat cta tdng hay cia Khu vuc.

1.3.2.3.2. Ddc diém riéng cia ting hé thong

Ngoai nhitng dic diém chung néu trén, cdc hé thong trang thiét bi k¥ thuat cong trinh
cling c6 nhimg dac diém yéu cduriéng. Vidu:
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- D61 voi hé thong cdp nudc: dé c6 mot hé théng cip nude hop 1y, thudng phong ky
thuat mdy bom phai dat & ting mot hoic tdng him gén véi bé chita, sau dé bom lén bé
mdi 16 cip nuée xudng cho céc thiét bi diing nudc & cdc ting bén dudi, ciing 6 thé thiét
ké bom truc tiép 1én céc thiét bi ding nudc dé s dung. Vén dé nay khang dinh vi tri dau
ngudn clia hé théng cdp nudc phéi & tdng mot hoic tang ham. Hop k¥ thuat cta dudng
Sng cip nuéc nha cao tdng phai di riéng doc lap (vi thudng c6 kich thuée ong Idn, s0
luong 6ng nhiéu) dé tién cho viée sifa chita thay thé sau nay.

Dudng dng c4p nudc tuyét d6i khong duge di cing véi dudng day dién.

- D67 véi hé théng thodt nude: Nguyén 1y thodt nude la chay tu do tir trén xudng, doi
véi cac dudng ong thodt ngang doi hoi phai c6 do déc nhat dinh, diéu nay ciing anh
hudng téi cic khong gian k§ thuat cha dudng ong.

Céc bé xit I cia he hong thodt nuéc nhu bé phdt, bé gas, bé tich md v.v... thudng
duoc bé tri chim dudi mat dat hodc nim trong cic tAng him dé thuan tién thodt nuéc ra
ngoai cong chung ctia thanh phé.

Hop k§ thuat dudng 6ng thoat nudc d6i véi cdc cong trinh nho, thip tang thi c6 thé bd
tr{ chung véi cac dudng éng cép nude. Con déi v6i nha cao tang, hé thong phiic tap hon,
dudng &ng nhiéu hon, kich thudc 16n hon cho nén phai b6 trf hop k¥ thuat rieng cho
dudng 6ng thoat nudc.

- Ddi véi hé théng cdp dién: Do viéc 14y ngudn dién ludi tr ngoai phd hoac tir cdp
dieén ngdm vao nha nén phong k¥ thuat dién téng phai nim & tdng mot hoic ting hdm la
hop 1y.

Hop k¥ thuat dién cho truc day chinh phai doc lap riéng biét. Cic dudng day dién
phai cdch xa dudng 8ng nudc, cich xa cdc dudng day tin hi¢u thong tin nhu day dién
thoai, day angten, day vi tinh d€ tranh gay nhiéu cho cdc hé thong nay.

- D6i véi hé théng chéng sét: d6i véi chdng sét ¢8 dién Franklin va Faraday, cic day
thu sét la day thép trdn khong dim béo an toan va dnh huéng xau mat ding cong trinh,
do d6 néu 1am thi phai dua cic day dan sét vao cic hop k¥ thuat va doc lap céch xa cédc
hé thong dudng 6ng, dudng day k¥ thuat khic.

DGi véi chong sét hién dai, day dan sét la day cdp gom nhi€u 15p 15i déng va nhicu
16p v6 cach dién, chdng nhiéu, chdng cam g dién tir 16t clng véi cac thiét bi cit sung
sét... do d6 rat an toan cho ngudi va d6 vat xung quanh, tuy nhién ciing can phai di day
diin sét trong hop k¥ thuat riéng dé dim bao do an toan cao va thim m§ cho cong trinh.

- D&t véi hé théng PCCC': Céc cong trinh dan dung chu yéu diing h¢ théng chiia chay
bang nudc, viéc cg‘ip nudc chita chdy phu thugc viao bé chita, mdy bom ciing nhu hé
théng cap nudc do d6 hé théng cttu hoa thudng dugc két hop cling v6i hé thong cap nude
luén, bé chita nuéc du trit ciu hoa thudng dat chim dudi mat dét hoac trong tang hdm
gdn phong k§ thuat miy bom. Mdy bom citu hoa cling thudng dugc b6 tri luon trong
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phdng méy bom c&p nuée sinh hoat. Thuc ra c6 thé xem nhu h¢ théng ciu hoa 12 mét bd
phan cta hé théng cap nudc.

- D6i véi hé thong diéu hoa khong khi: Céc cong trinh quy mo 16n va nha cao tang
chll yéu ding hé théng diéu hoa trung tam. Céch b& tri h¢ théng diéu hoa trung tam c6
nhiéu cich khéc nhau nhu: d6i v6i cic mdy cé cong sudt 16n, di€u hoa khong khi cho
toan nha hay mot phan nha thudng duge bS tri phong k¥ thuat mdy & ting 1 hay ting
ham hodc ting mdi hodc ting k§ thuat & lung chimg nha (v4i cdc cong trinh quéd cao ma
phai phan doan khu k¥ thuat). D&i v6i cdc mdy cong suat nhd hon, diéu hoa khong khi
cho mét khu vuc hay 1-2 tdng nha thi mdy thuong duge dat trong cac phong k¥ thuat
nim & sit bién mat ngodi nha dé k&t hop ldy khong khi tuci. Thong thudng may giai
nhiét bing gié thi hay bd tri & tang mdi dé tan dung hiéu qua gid, con may gial nhiét
bang nudc thi c¢6 thé bd tri trong phong k¥ thuat & ting 1 hodc tdng hdm hodc trong
phong & tAng mai, tuy nhién hé théng gidi nhigt nudc van lien quan dén bo phan thap
gi4i nhiét (ma ching can phai ¢4 gi6é dé 1am nguéi nusc) nén cling phai dat & ngoai roi
dé tan dung gi6 trof, do d6 ké ca mdy diéu hoa gidi nhigt bang nudc hau het dugc ngudi
ta b tri dat may & ting mdi 12 hop 1¥ hon hoac dat & céc tdng k§ thuat € trong thodng.

- Dot vor hé tho"}zg thang mdy: Nha cao tdng chli yéu ding thang mdy dimg lam phuong
tién giao thong chinh, thang mdy kéo bang cap, buéng mdy thudng dat & trén dinh thang,
giéng thang nhu mot hop ky thuat 16n xuyén suét qua cic ting (c6 kich thudc vira di cho
loai thang lua chon) bén trong 14p dat khung gid d& dudng ray truot, doi trong, giam chan,
cabin thang vi cdc thiét bi khdc v6i céc yéu cau khd nghiém ngat vé do chinh xic, dé an
toan va yéu cdu phong chdy cho thang, thodt ngudi khén cap khi ¢6 su ¢d...

Ngoai ra ciing hay sit dung thang cudn (thang ty hanh) & céc khu vuc dich vu
thuong mai. Déi véi loai thang nay ciing cé nhifng yéu cdu lap dat riéng cua nha san
xuit. Do dé néu cé skt dung thi ngudi thiét k€ kién trdc ciing phéi tuan thu nghiém
ngat cdc chi din cia nha san xuét d€ chd 16 san chinh xéc thi mdi ¢6 thé lap dat dam
bao k¥ thuat dugc.

- D6t véi hé théng dién nhe: Hé thdng ndy bao gém nhiéu loai khdc nhau, méi loai lai
¢6 nhiing yéu ciu va dac diém riéng. Vi du nhu:

- D6i véi hé théng dién thoai thi phu thudc vao dudng cdp ddu ngudn thudng chon
ngam duéi mat dat hodc 1y tir cot dién vao, cho nén thong thudng phong k¥ thuat tdng
dai dién thoai dugc b tri & tang I hoac ting ham, sau d6 dudng day duoc din theo truc
ding chinh trong hop k§ thuat xuyén qua céc tang 16 phan phéi vao céc tang va dén
tirng may dién thoai.

- Dot voi hé thong MATV (hé thong truyén tin hiéu qua v¢ tinh): thi phy thuge vao
dau ngudn 3 angten vé tinh thudng dat & trén mdi, do dé phdng k¥ thuat tong ciia hé
théng MATV thudng & ngay tang mai hoac tdng trén cung 12 hop 1y nhat, sau dé phan
b& cic dudng cdp theo truc ding chinh trong hop k§ thuat, r6i phan nhénh vao cac ting
dén timg chiéc .ndy thu.
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- D&i voi trung tam diéu khién, qudn 1y vdn hanh cho cdc hé thong ty dp‘n:g ciia tod
nha (nhu hé théng cdp dién, hé théng cap nudc, caméra bao vé, déng md cira tir dong,
bdo chdy, bdo dong v.v...) ¢6 thé b tri & bat ky chb nao trong toa nha, tuy nhién ciing
cin dit gan khu vuc 1am viéc cua b phan quan 1y ky thuat, kiém tra gidm sét, bao

dudng, bao vé cho toa nha va cdc h¢ théng k¥ thuat nay.

- DGi véi hé théng d6 rdc nha cao tdng: Néu cong trinh c6 sit dung hé théng do ric
thi tai cdc tang phai cé cira dé ric nim trong phong dé rdc cach ly vdi xung quanh, rac
duogc dé vao éng thu rdc (ndm trong hop k¥ thuat) va roi xudng phong chifa réc. Pé viéc
thu gom va vén chuyén ric di cho thuan tién thi phong chia ric thudng nam & tang 1 sat
mép bién ngoai phia sau nha, do d6 hop k¥ thuat dng thu rac ciing thuong phai nam &

phia sau gidp mép bién nha. Xem hinh v& minh hoa:
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Hinh 1.28. Mt bing phong va 6ng do rdc tdng 1 nha & 34 tdng
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Hinh 1.29. Mat bing phong va éng do rdc tang I nha chung cu M3 - M4
Phuong Thanh Cong - Ha Noi

- D6t véi hé théng cdp gas trung tdm: Do dic diém dé gay chdy nd nguy hiém, cho
nén tram c4p gas trung tam néu c6 thudng dugc dat riéng cdch xa céng trinh, sau d6 dan
dudng Sng cap gas di ngdm dudi dit rdi dén cong trinh thi di 1én theo cic truc ding nim
& phia mat ngoai nha, dé phong néu 6 rd ri va chdy nd thi khong gy nguy hai nhicu
cho toa nha va dé dang ctu chifa. Sau d6 tir truc ding phan phdi vio céc tang va vao cic
khu bép chia can ho, nhu vay céc khu bép clia can ho cé ding gas trung tam ciing thuong
dugc thiét k€ gidp bién ngoai nha.

1.3.2.3.3. Nhiing ddc diém lién quan gifta cdc hé thong trang thiét bi k¥ thudt cong
trinh voi nhau

- D6i véi cdc hop ky thudt truc dimg chinh cho cic hé thong trang thiet bi k¥ thuat
nha cao ting hdu nhw phai tich rdi rieng biét khong di chung. Riéng cdc hop k¥ thuét
nhé nhu: hop ky thuat cho dng thodt nuc mua va céc hgp k¥ thuat cho day dan sét xung
quanh nhi hay hop k¥ thuat éng dé rdc.... tuy theo tr'm‘)'ng hop cu thé ma ¢6 thé két hgp.
vi du 6ng thoat nudc mua di chung véi day din sét trong mét hop k¥ thuat hoic c6 thé
dua 6ng thodt nuéc mua, diy din sét vao trong hop k¥ thuat, 6ng dd réc v.v...
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Riéng d&i véi cac khong gian k§ thuat khdc thi c6 thé bS tri xen k& cdc hé thong véi
nhau. Vidu:

- D61 véi trdn k¥ thudt: Ngudi ta ¢6 thé bd tf cde hé thong dudng 6ng dudng day bao
gém c4 dudng day dién, dudng ng nudc citu hoa, dudng Gng gas diéu hoa khong khi,
dudng 6ng gi6 va cdc thit bi ky thuat khic... Tuy nhién cling ¢6 s luu ¥ 1a mang lusi
dudng ong (dudng diy) nao nim trén hay nim dudi, can ¢4 thif ty va khoang cich nhat
dinh d€ thao téc 1ap dat khong bi chéng chéo va khong gy anh hudng cho nhau.

- Déi véi san ky thudt: Trudng hop néu la san ki thuat & khu vé sinh thi nguoi ta ¢b
thé bé tri cdc dudng 6ng cip va thoat nudc xen kE. '

Trudng hop 13 san k§ thuat cha céc phong lam viéc thi danh dé b6 tri cdc hé thong
day dién t6i timg ban lam viéc, timg dai biéu mét, vi du: duong day cdp dién cho céc 6
cim dién clia céc thiét bi ding dién t6i tan timg ban, timg vi trf lam viéc; duong day dién
thoai t6i timg ban, timg vi tri 1am viéc; dudng day mang mdy tinh; dudng day tin hiéu
truyén thong vé tinh; dudng day béo dong v.v... Tat ca cdc h¢ théng day di¢n nay déu cd
thé di chung trong khong gian san k§ thuat, tuy nhién méi hé théng déu c6 céc kénh dan
hay 6ng dan riéng clia minh cho gon gang dep mat va dé quan ly, stra chita. Doc trén
dudng di ciia cac kénh dén, ong din nay c6 nhiing hop néi dé c6 thé 1ap dau day ra cung
cdp cho céc & cim tai céc vi tri 1am viéc, hodc ¢6 thé thay th€ duong day. Riéng dudng
day dién luc ngudi ta van dit cich xa cic dudng day tin hiéu va néu c6 chd phai giao
nhau thi ngudi ta dat chénh nhau cao thdp khoang > 200mm dé trdnh nhiéu cho cic
dudng tin hiéu.

- D6t véi céc phong k3 thudt: Cac phong k¥ thuat dat mdy chinh, méy phat... cia moi
hé théng thi thudng & phai tach riéng.

Con céc phong k§ thuat dé diéu khién, kim tra, quan ly cho timg khu vyc hay timg
tang thi c¢é thé két hop. Vi du: cdc dudng day cap dién luc, dién thoai, truyén thong,
dudng din gas mdy diéu hoa v.v... 1a cdc hé thdng kho, c¢6 thé dat chung trong mot
phong k¥ thuat & tang hay cho khu vuc ciing duge, mién sao phong k¥ thuat nay phai du
rong dé cé thé thao tic 1am viéc va sira chifa thay th€ dugc céc thi€t bi can thiét; hodc
céc dudng Sng cip nudc, thodt nude 1a cdc he thong uét, c6 thé dat chung trong phong
k¥ thuat quan 1y & ting hay khu vyc va ciing cén chi ¥ 1a kich thude cia phong k§ thuat
phai d rong dé thao tic 1am viéc va sira chifa thay thé khi c4n thi€t. Mot déc diém nita
1a cdc phong k¥ thuat diéu khién, ki€m tra vh quan 1y ¢ cdc tang va khu vuc thudng déu
niim sat k& can vdi cac hop k¥ thuat truc ding chia céc hé théng va thudng ndm gan véi
khu vuc sanh ting hoic hanh lang giao théng dé dé dang tiép cén sl dung, quan 1y va
ciing 12 nhitng diém quan trong chuyén ti€p cha cic mang ludi hé thong ky thuar. Tix
nhitng diém dé trén truc ding xwong séng cla hé théng, cic dudng ong, dudng day cé
thé dé dang di ngang vao tran k¥ thuat, vao san k¥ thuat cila sanh ting hoac hanh lang,
d¢ réi ti€p truc phan nhdnh nhd hon vao cac phong trong toa nha.

35



1.3.2.3.4. Ddc diém vé cdch bé cuc sdp ddt cia cdc hé thong trang thiét bi k¥ thudt
cong trinh lién quan dén van dé tham my kién tric

Trong khong gian ndi thdt cha cdc phong trong mét toa nha thudng boc 10 nhiéu
trang thiét bj clia cdc hé théng trang thiét bi k¥ thuat cong trinh ma chinh su c6 mat cla
chiing déng gép mot phén rdt quan trong vao viée trang tri noi that cho can phong, vi du
nhu cic hé thdng dén trin, dén tudng, dén cot, dén hanh lang; cic clra gi6 diéu hoa
khong khi; cic loa thong béo trén trdn trén tudng; cdc dau bdo chay; céc voi cifu hoa tu
dong; céc ong kinh camera quan sét v.v... Do dé viéc bd cuc sap dat cic trang thiét bi
nity ngoai viéc phai phan b& déu hop 1y cho sl dung di cong suat... thi con pha trinh
bay dep néi tht kién triic, day ciing 12 bai todn kh6 cho cic nha thiét k& kién triic va cic
nha thiét k€ trang thiét bi k§ thuat cong trinh. Chinh béi vay nén ngudi thi€t ke kién tric
rat cin ¢4 nhitng kién thiic téng hgp vé cdc h¢ théng trang: thiét bi k¥ thuat cong trinh.
Tix viéc tinh ra s6 lwong clia méi loai thiét b trong cin phong ma ngudi thi€t ke kién tric
phai chii tri sap dat tit ca cdc thi€t bi d6 trong noi that kién tric cha minh sao cho hiéu
qua vé thim m¥ va hiéu qua ca vé sir dung.

Ngoai ra trong phong cich b cuc sap dit cic hé thong trang thi€t bi ky thuét cong
trinh cfing ¢6 2 cach khac nhau:

Cdch thit nhdt 13 bao che cic dudng éng dudng day thiét bi trong cdc khong gian k¥
thuat bing céc t&m trdn treo, cdc tdm san nang cao, cic hop k¥ thuat kin v.v... khong
nhin thdy mang ludi k§ thuat cda hé thong, tao ra nhiing khong gian noi that phang phiu,
muot ma trong sing, khong bi cam gidc ling cling va hén dn clla cdc hé thong trang
thiét bi k¥ thuat cong trinh xung quanh ta, cich nay dugc ap dung rat pho bién va da s6
v6i cdc cong trinh kién triic hién dai va nha cao tang.

Hinh 1.30. Bé'tri trang thiét bi k¥ thudt néi that phong sdnh - khdch san
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Hinh 1.32. B& tri trang thiét bi k¥ thudt ndt thar phong Salon - khdch san
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Hinh 1.34. B6 tri trang thiét bi k§ thudt ngi thdt phong sinh hoat gia dinh - nha o
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Hinh 1.35. B6'tri trang thiét bi ky thudt néi thdt phong sdnh - nha ga hang khong

Céch thit hai 1a dé 16 thién cdc dudng ong dudng day thiét bi clia cdc hé thong trang
thiét bi k¥ thuat, mot xu huéng clia phong cich kién triic Hightech, cach nay c6 dac

diém 12 gay an tuong manh cho ngudi su dung
trong tod nha, gay cam gidc do so, phuc tap,
cong nghiép hod, hién dai hod va hoanh trang,
moét cam gide khidc thudng dong thai cling doi
hoi cdc thiét bi dudng ong dudng day di tran
phai hoan thién hon, nudt na ky ludng hon, vat
liéu tSt va dep hon so véi cdch thit nhdt, boi
vay dau tu ciing t6n kém hon nhiéu so véi céch
thit nhédt. Chinh vi thé céch thir hai khong phai

13 phé bign ma chi xuat hién & mot s§ it cong

trinh dac biét. Mot s6 cong trinh trén thé gidi
str dung hé thong trang thiét bi k¥ thuét 16 thién
bén ngoai nhi dé tao cam gidc manh va giy an
tuong riéng cho thim m¥ kién tric cla minh,
thé hién trinh do khoa hoc k¥ thuat cao tdc
dong dén tham my kién trdc va lam thay doi
cdch nhin thong thudng vé thim my kién triic.
Du sao day cling 1a mét phong cdch kién tric

Hinh 1.36. B6'tri trang thiét bi ky thudt

thang mdy 16 thién - nha cao tang
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hién dai, mét cdch nhin déi mdi ddnh ddu cho mét giai doan phat trién méi cta nén kién
tric thé gidi. Tuy nhién nhu d3 trink bay & trén, s6 luong cong trink c6 phong céch kién
triic kiéu nay khong phai 1a nhiéu va ciing chua phai la phong céch kién tric ma dugc da
58 cdc nha KTS trén thé giéi ting ho, do hinh thic clia né thé hién 15 tinh k¥ thuat, cong
nghiép ma bd qua céc khéi niém rat quen thudc vé thdm my kién tric nhu: hinh khdi,
dac réng, chat liéu, sdng toi, chi tiét v.v...
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Hinh 1.38. B6 tri trang thiét bi ky thudt diéu hod 16 thién - nha hang



Hinh 1.39. B6 tri trang thiét bi ky thudt diéu hoa 16 thién - nha hang

T nhitng ddc diém ciia cdc hé thong trang thiét bi ky thudt cong trinh da néu trén
cho thdy cdn phdi nghién citu cdc khong gian ky thudt nhit thé nao cho phit hop trong

mot céng trinh kién tric.
1.3.3. Vai tro, chitc nang va dac diém ctia cic khong gian ky thuat

1.3.3.1. Vai tro ctia khéng gian ky thudt

Khong gian k¥ thuat déng vai trd 12 khéng gian chita dung céc thiét bi, mdy méc cta
mang luéi hé théng trang thiét bi k¥ thuat. Vi du nhu cdc phong ky thuat dé chita dung
mdy moéce, th trung tam diéu khién; hop k¥ thuat dé chita dung cic dudng 6ng dudng day
truc diéng cia hé thong; trin k¥ thuat va san k¥ thuat dé chita dung cdc dudng 6ng dudng
day, céc thiét bi mdy cha hé théng; tdng k¥ thuat 1a khong gian quy tu, tap trung hay
chuyén huéng phin bé clia nhiéu hé théng trang thiét bi k¥ thuat hodc 12 mét khu trung
tam k¥ thuat phuc vu cho mét phan khu ctia toa nha v.v...

1.3.3.2. Chilc ndng cua khong gian ky thudt

Céc khong gian k§ thuat cé chitc nang dung dé di ong di day, lap dat cdc thi€t bi mdy
méc clia hé théng trang thiét bi k§ thuat cong trinh, phan b6 mang luéi ctia céc hé thong
trang thiét bj k¥ thuat tir noi bit ddu (ddu ngudn cia hé théng) cho t6i timg thi€t bi dau

cudi cua hé thong.
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Dé dam bio duge chitc nang, ddi héi cdc khong gian k§ thuat phai c6 dn kich thudc
161 thidu cho céc hé théng va phii c6 cdc gidi phap cdu tao lién ket véi ket céu cla toa
nha cho chic chén vi an toan... dong thdi khi cdn c6 thé thay the va sira chita duge.

1.3.3.3. Pdc diém ctia cdc khong gian ky thugt

1.3.3.3.1. B6i voi phong k¥ thudt

Pay la khoang khong gian tao thanh buéng, phong doc 1ap cd tuong bao quanh, tran
sin va clta nhu cac buéng phong thong thudng, bén trong dé bé tri cdc mdy mdc thiét bi
diéu khién vv... Kich thudc méi phong k¥ thuat c6 thé rat khic nhau tuy theo cic may
maoc thiét bi 1ap dat bén trong.

M&i hé théng trang thiét bi ky thuat ¢6 thé c6 mot hoac nhi€u phong k¥ thuat nam
trén mang ludi hé théng. Thong thudng mot hé thong trang thiét bi ky thuat hoan chinh
cho mét cong trinh quy mo lén hodc cho mot nha cao ting hay mot phan khu k¥ thuoat
cho nhi siéu cao tang thi thudng ¢ mot phong ky thuat téng hop va nhiéu phong k¥
thuat nhdnh nam & méi tdng hoac méi khu vue ma h¢ théng ky thuat phy trach.

Ddc diém bo rri: Phong k¥ thuat téng thuong dat ¢ vi trf ddu ngudn cua hé thong
trang thiét bi k§ thuat, 1a noi dat cdc mdy phdt, mdy thu, hé théng diéu khién chinh ciia
hé théng ma tir d6 phan chia mang ludi di cdc noi trong toa nha. Do d6 vi tri cuia phong
kv thuat tdng phu thude vio céc thi€t bi mdy mdéc dau nguén cha hé thong dat & dau cho
hop 1y. Vi du d6i véi hé théng dién, do ngudn dién thanh phd vao nha & tang [ tir ¢t
dién hodc cdp dién ngdm cho nén phong k¥ thuat dién tdng phai dat & tAng 1 hoac tang
ham 1a hop 1y; hoac nhu d&i v6i hé thong cap nude cling tuong ty, do dutng ong cap
nudc thanh phd vio nhi & cot nén ting 1 do d6 phong ky thuit téng hé thdng cap nudc
phii & tang 1 hodc ting hdm va gdn v6i diu ngudn vao méi 1a hop ly; hoac nhu déi véi
hé¢ théng thong tin lién lac vién thong MATV thi dau nguén lat tir trén md xuéng qua
Angten, do d6 phong k¥ thuat téng clia h¢ théng nay lai nén & tang mai hay tang trén
cing 13 hop 1j: d6i véi hé théng diéu hod trung tam thi lai tuy theo lua chon loai mdy
nio cho hé théng, ¢6 méy phit hop dat & dudi tdng ham, 6 mdy lai phi hop dé trén mai,
vay mdy dat & dau hop ly thi phong k¥ thuat téng ciing phai theo d6 v.v... Con cic phong
k¥ thuat nhanh thudng dat & vi tr chuyén ti€p tir dudng Sng, dudng day truc ding chinh
viio cic ting hay khu vie phu trich, do dé cac phong k§ thuat nhénh thudng dat & gan
it giao thong sanh tang, hanh lang.

[.3.3.3.2. D6t vai hép ky thuat

Day la khodng khong gian hinh ong ding xuyén sudt qua cdc ting dung dé di céc
dudng 6ng, dudng day truc ding (thudng la cdc duong ong, dudng day phéan phdi chinh
¢ho tod nha di tir phong ky thuét tong té1).

Bc diém b tri: Tuy theo timg loai dudng ong hay dudng day cla timg loai hé thong
trang thict bi k§ thuat ma 6 thé phai bé trf nhiéu hop k¥ thuét khac nhau trong toa nha va
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kich thudc chiéu rong ciia mdi hép cho timg loai ciing rat khic nhau. Do céc yéu cdu vé
k¥ thuat va nguyén tac phan phéi mang ludi dudng Sng dudng day cta cic hé thong trang
thiét bi k¥ thuit ma quyét dinh bo tri hop k¥ thuat cho hé thong & dau 1a hop 1y. Mot trong
nhifg nguyén tic co ban chung cho cdc hé thong trang thi€t bj ky thuat la: can phan
phéi déu mang ludi dudng ong, duong day nhanh trong pham vi ban kinh phuc vu tir truc
dudng Sng dudng day chinh trén truc ding (ndm trong hép k¥ thuat), sao cho tu diém
déu ngudn dén diém cudi cling 1a ngin nhat, tiét kiém chiéu dai va tiét dién dudng ong,

dudng day dong thoi giam bét hao tén nang luong cha hé thong; dong thoi phan phoi
déu cong suat va phu tai clia h¢ thdng; mét nguyen tic nifa 14 cac dudng ong, dudng day
nhénh tir truc ding chinh tach ra phan phéi vao céc tang dé thuan lgi dé bo tri lap dat va
khong anh hudng dén cdc phong thi cdc truc dudng ong dudng day nhénh phin phoi
chinh thudng di qua céc khong gian sanh tang, hanh lang, 1éi tir d6 méi phan nhanh nho
hon vao cdc phong.

Tir nhitng nguyén tic niy cho thdy hau hét cdc hop k¥ thuat cia céc he théng trang
thiét bi k¥ thuat duge bs tri & khu vuc trung tam mat bing cua toa nhi hodc trung tam
khu vuc ma hé thong dam phiém, gin cic niit sénh tang hodc hanh lang, vira thuan tién
cho viéc ldp dit dudng Sng dudng day nhdnh lai vita thuan tién cho viéc quan 1y, bao
dudng, sira chifa hé théng. Riéng d6i véi thang may dimg: giéng thang dugc thiét k& nhu
mot hop k§ thuat 1én, vi tri thudng ndm & nit giao thong chinh, kich thudc giéng thang
vi 56 lugng thang phéi da va ding yéu cau.

1.3.3.3.3. D61 voi tran ky thudt

Day Ia khoang khong gian chiém linh st phia trén tran ket cau dung dé b6 tri cac hé
thong dudng dng dudng day phan nhénh ngang vao cdc tang nha va cic thiét bi mdy
maéce ndm trén he thong nay.

Ddc diém bo'tri:

- Tuy theo s6 luong dudng 6ng dudng day, thiét bi clia cic h¢ thong va ching loai
thiét bi Iua chon s& quyét dinh chiéu cao clia khoang khong gian nay nhu thé nao cho du
(diéu ndy dnh huéng nhiéu dén chiéu cao ting nha do dé ngay tir khi thiét k& so bo da
phai cé su lua chon céc thiét bi k§ thuat cong trinh cho hop 1y).

- Thong thudng trong trin k¥ thuat ¢6 nhiéu dudng ong, dudng day ciia nhiéu hé
théng trang thiét bi k¥ thuat nhu: dudng day dién luc cho cdc thiét bj dén tran, cho cac
thiét bi mdy diéu hoa, quat gid; dudng diy dién nhe cho céc thi€t bi bdo chay. loa.
camera; dudng 6ng cap nudc ciu hoa; dudng dng gas va 6ng nudc ngung mdy dicu hoa:
dudng 6ng gi6é cho diéu hoa khéng khi, nhu vay cé téi 4 dén 5 16p dudng Ong va dudng
day khdc nhau di treo trén tran, mdi Idp lai di trén mot cét cao khac nhau dé tranh by
vuéng, chdng chéo nhau va anh hudng lan nhau, thudng méi I16p phai cach nhau theo
chiéu cao t6i thiéu 10 cm. Néu lip dat ddy di cdc hé thong nhu trén da cho thdy phai can
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mot khoang trong tran k§ thuat t6i thiéu [a 50 + 60 cm, d6 13 chua k€ trudng hop néu ¢6
ong gié diéu hoa khong khi va cdc dan may diéu hoa trong nha (JU = Indoor Unit) c&
16n (riéng chidu cao 6ng gi6 ¢ thé t6i 60 cm ké ca 16p bao on, dan mdy (IU) ¢G 16n
cling chiém chiéu cao 161 60 + 70 Acm), trudng hop nay chi€u cao tran ky thuét ¢6 thé 16i
90 cm hoidc hon nita.

Cbdn véi trudmg hop s6 Iuogng hé théng it hon, céc I16p dudng dng dudng day it di thi
chiéu cao tran k¥ thuat ciing giam xuéng. Thong thudng d€ dé thi cong lap dat: néu co
ong gié diéu hoa khong khi (8ng kich thudc 16n, cdng kénh) thi nén bd tri & khoang gita
chiéu cao cla khong gian trin k¥ thuat, di ché cho céc ciit néi hay éng ndi xuéng mat
trdn treo noi that 1ap vio cac clia thdi gié hoac hit gié. Néu khong thiét k€ dng gid dicu
hoa khong khi ma chi c6 céc dng gas dan tdi cdc dan lanh thi cdc 6ng gas nay cling nén
treo dat & khoang gifta trin ky thuat. Dudng day di¢n nhe thudng it va mach don gidn
hon nén thudng duoc ghim hodc treo sdt trdn bé tong phia trén. Dudng 6ng cap nude ciu
hoa tu dong ciing thudng duge bé tri di & tdm trén dudng 6ng gas hoac ong gid. Con
dudng dién luc (dién manh) thudng duge di trén cdc kénh dan dugc treo & tAm dudi
dutmng ong gié hodc dng gas (xem hinh v& minh hoa).

San két cau
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Hinh 1.40. So dé mdt cdr thé hién cdc 16p dudng ong thiét bi trong trdn k thudt

Tuy nhién trong thuc & ngudi ta thudng tiét kiém t6i da chiéu cao khong gian trin k¥
thuat dé ha chiéu cao tang nha t6i mic cho phép va dat hiéu qua kinh t€ xay dung cao,
bdi nhu chiing ta biét vé nha cao tdng thi cit mdi tang gidm bét duge 10 cm da tiét kiém
duoc rat nhiéu kinh phi xay dung va da c6 thé tang s6 ting nha lén véi cung mét do cao
du kién ban dau (vi du véi mot toa nha 34 tang ma méi tang rat di duge 10 cm thi dd ¢6
thé thém dugc mot téng nita). Do d6 khi chiéu cao tran k¥ thuat da chiém khd l6n ma
cdc dudng ong dudng day, thiét bj lai nhiéu thi ¢6 the s& khong dat duge khoang cach
chiéu cao gifia cdc 16p 1a 10 cm ma c6 thé phét it hon va ngudi ta phai st dung nhiéu ct
géc chuyén ti€p lén xudng dé tranh nhau tai céc vi tri giao thoa gilfa céc dudng Ong

dudng day cua cdc hé thong véi nhau.
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1.3.3.3.4. D63 véi san ky thudt

Day Ia khoang khong gian tréng nidm dudi 16p dan ndi thét va trén 16p san két cau,
hoac c6 thé 1 khoang réng ndm ngang trong 16p san két cdu ding dé bé tri cic duong
day dién nhu: cdc day dién luc cap cho céc & cim dién; cic day dién nhe cia cic hg
théng dién thoai, mang mdy vi tinh, mang vién thong, hoac mang day cho hé thong am
thanh hoi nghi t6i ting ban dai bidu v.v... D&i véi cic cong trinh & xi lanh, ngudi ta con
c6 thé sit dung san ky thuat dé di cdc dudng Sng cép nhiét suoi im...

- Ddc diém bé tri:

Trén thyuc t& khong phi cong trinh ndo cling thi€t k& san k¥ thuat, ma thudng chi gap
& cdc cong trinh cao 8¢ vin phong c6 dién tich c4c phong lam viéc rong, nhiéu ban lam
viéc hoac & cdc phong hoi nghi héi théo 16n, nhing thé loai cong trinh cdn cung cdp cdc
hé théng trang thiét bi k¥ thuat dén tan ban Iam viéc clia nhan vién hodc dén timg vi trf
clia dai biéu hop héi nghi.

Trudng hop thiét ké san ky thuat dé€ b6 tri cdc mang day dién luc va day dién nhe t61
timg vi tri can thiét trén mit bing sin, do tiét dién ciia cdc day cap dién vao dén day da
Ii cdc tuyén nhdnh da nhd di nhiéu nén chiéu cao khong gian cla san k¥ thuat ciing
khong can nhiéu lim, chi yéu 12 cdn c6 su cdch ly gilfa mang day dién luc va day dién
nhe d& trdnh dnh hiténg nhiéu, néu di ddy song song trong cung mot khong gian thi giifa
hé thong ndy voi hé théng kia phdi cdch nhau > 30 cm, con néu la giao thoa thi tai vi tri
giao thoa phdi cdch nhau theo chiéu cao > 10 cm. B6i vay chi€u cao san ky thuat
thuomg chi can 20 cm la dd, trong thuc t€ cdc hé thong khung gia dinh hinh lap ghép
nang san noi thit c6 thé thay ddi do cao khi can thi€t va c6 thé cao téi 45 cm (theo tai
liéu My - Interior graphic and design standard - trang 186 - 187).

1.3.3.3.5. D6i véi tang k¥ thudt

Day 1a khoang khong gian thudng chiém linh ca 1 ting nha danh dé tap trung dau
mé&i cic hé thoéng mdy méc thiét bi k§ thuat phuc vu cho mét khu vuc ma né dam
nhiém va quéan 1y; hoac 1a ting k¥ thust ding d€ thu gom tap trung va chuyén hudng
cdc dudmg 6ng thodt nuée & phia trong toa nha xudng khong di qua cdc khong gian bén
duéi (vi du trudng hop & cong trinh khdch san hoic nha & cao tang c¢6 khoi clra hang
dich vu bén dudi).

- Ddc diém b6 tri: Do vai trd chic nang cla tdng ky thudt nhu vay, do d6 thuong
dugc bd tri & nhiing vi tri sau:

Mot Ia véi trudng hop cong trinh khich san hay nha & cao ting c6 kh6i ngh phia trén
va khai dich vu cong cong nim dudi thi ting k¥ thuat nhat thiét phai c6 va dugc thiet k&
& vi tri dudi khéi nglt va trén khai dich vu cong cong. Trong trudng hop nay chiéu cao
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tang k¥ thuat khong cédn I6n 1dm, chi yéu cdu ddm bao d¢ doc thoat nude cho cac dudng
ong ngang va dam bao chiéu cao di lai cho ngudi bao dudng quan Iy va stia chifa khi can
thiét, thong thudng cao théng thuy > 1,8 m Ia duoc.

Hai la v6i trudng hop céc cong trinh cao &c¢, siéu cao tang quy mé 16n doi hoi phéi
phan khu trang thi€t bi k§ thuét thanh nhiéu khu vuc theo chiéu cao nha, méi khu vuc
phu trach cho mot s6 tang nha thi lic d6 nhat thiét phai c6 cic tdng k¥ thuat thudng nam
& cdc vi tri tAng trén cling va lung chimg toa nha, tuy theo quy mé ma c6 thé c6 1 hoac
nhiéu tang k¥ thuat nim & khodng lung chimg ciia toa nha, méi tang k¥ thuat nay la mot
khu trung tam clia céc hé théng mdy méc trang thiét bi k¥ thuat van hanh, xu 1y va phuc
vu cho 1 khu vuc quy dinh. Trong trudng hop nay do ¢6 th€é méi cong trinh cé sy lua
chon giai phdp cong nghé va trang thiét bi khdc nhau, din dén kich thudc mdy méc co
thé rat khéac nhau, nén chiéu cao tdng k¥ thuat ciing s& khdc nhau, tuy nhién da s6 cic
cong trinh ¢6 chiéu cao tdng k¥ thuat nay twong duong tir 1 dén 1,5 ting rha cla toa nha
4y (xem hinh v& minh hoa).

G

b — O —— | i —

Dang khach san va nha @ cao ting Dang cao 8¢ vin phong

Hinh 1.41. Cdc truong hop bé'tri tdng k¥ thudt trong toa nha cao ting

46



1.3.4. Nhimg yéu té co ban ciia trang thiét bi k¥ thuat cong trinh anh huong tGi
khong gian k¥ thuat va khong gian kién tric

1.34.1. Yéu t6' s6 luong cdc trang thiét bi ky thudt du kién lip ddt

Nhitng anh huéng va tic dong dau tién chinh la s lwong céc hé thong trang thi€t bi
k¥ thuat du kién lip dat cho cong trinh nhu th€ nao? Véi s6 luong cac trang thiét bi k¥
thuat it hon thi viéc chiém linh khong gian ky thuat cling it hon va ciing cé nghia la
chiém linh phédn khong gian kién tric it hon. Con néu s6 luong céc trang thi€t bi k¥ thuat
nhiéu hon thi viéc chiém linh khong gian k§ thuat ciing nhiéu hon va chiém [inh khéng
gian kién tric nhiéu hon.

Vi du: Mot cong trinh khong c6 hé thong citu hoa tw dong, khong c6 dudng dng cap
nudc di trén trdn ky thuat thi chiéu cao tran ky thuat s€ gidm di, hop ky thuat cho
duong 6ng cdp nudc ciing giam di. Hodc 1a mot cong trinh sit dung diéu hoa khéng khi
trung tam khong c6 6ng gié khic véi trudng hop c6 6ng gid, vi néu diéu hoa khong khi
bing cac gian trao ddi nhiét tryc tiép khong c6 ong gi6 thi cac dudng Ong dan gas (moi
chat) thudng nhé khong chiém nhiéu khéong gian k¥ thuat, nhung néu dieu hoa khong
khi bing hé théng dng gi6 c&p nhiét va khi tuoi thi s€ chiém chiéu cao khong gian ky
thuat kha 16n. Hoac c6 1ip dat hay khong lap dat cdc dan lanh mdy diéu hoa IU
(Indoor Unit) trén trdn k¥ thuat ciing anh hudng truc ti€p dén chiéu cao trin k¥ thuat,
ngay céc dan lanh IU cong suat khic nhau thi kich thudc ciing rdt khac nhau, thudmg
cong sudt 16n thi mdy 16n va chidu cao tran k¥ thuét phai tang 1én.

1.3.4.2. Yéu t6 loai thiét bi lua chon

M&i hé thong trang thiét bi k¥ thust cong trinh thudng c6 nhiéu loai mdy mée thiét b
khéc nhau, khi thiét k&€ cé thé lya chon loai thiét bi n2o d6 cho phii hgp véi quy mo,
chitc nang va khé ning kinh t€ cla cong trinh. M&i loai thiét bi lai c6 nhiing yéu ciu vé
k¥ thuat khéc nhau, ddi hdi cdc khong gian k¥ thuat khic nhau, tic 1a cdc giai phap 1]
chitc khéng gian k¥ thuat khiac nhau va anh hudng khic nhau téi thi€t k&€ khong gian
kién tric. Vi du: D6i véi hé thong diéu hoa khong khi, cing 1a diéu hoa khong khi trung
tam nhung néu chon may kiéu VRV thi doi hdi céc yéu cau va nguyén tac khic va néu
chon mdy kiéu Water Chiller thi lai khac va kéo theo céch t6 chifc cdc khong gian k¥
thuat v khong gian kién tric khdc nhau. Hoac chon loai mdy giai nhiét bang nudc hay
giai nhiét bing gié ciing cé nhitng yéu cdu khic nhau vé 4 chitc khong gian k¥ thuat va
kién tric.

Mot vi du khac nhur déi véi hé thong PCCC, cling 1a chita chdy tu dong nhung néu
chon thiét bi citu hoa bing nudc khdc véi chon thiét bi citu hod bang bot hay bang khi,
bing bot. Méi loai lai ¢6 yéu cdu vé phong k¥ thuat mdy khdc nhau.
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1.3.4.3. Yéu to vé gidi phdp thiét ké hé thong trang thiét bi ky thudt cong trinh

MB5i hé théng trang thiét bi k¥ thuat céng trinh déu cé nhimg giai phép thiét k& lap
dat, méi giai phap thudng cé so d6 h¢ théng 1ap dat khic nhau va kéo theo viéc sap dat
cac khong gian k¥ thuat khac nhau. Tuy theo quy mé cong trinh, chic ning si dung,
muic do hién' dai hod cao hay thip va kha nang ddu tu ma lya chon giai phép thict k&
trang thiét bi k¥ thuat cho phi hop. Vidu:

- D61 voi hé thong cdp thodt nudc:

C6 nhiéu gidi phap thiét k& cdp thoat nudc véi nhiéu so d6 khic nhau, moi giai phap
lai ¢6 cic yéu cdu vé t6 chiic khong gian k¥ thuét khac nhau.

- D6t véi hé thong PCCC:

Viéc lua chon gidi phdp chia chdy thii cong vach tudng hay chita chdy tu dong doi
héi khdc nhau vé so d6 mang ludi, huu luong nudc du trif v khic nhau vé t§ chic khong
gian k¥ thuat. Sau day 12 mot s6 so do thi€t k€ cap nude PCCC:

- Déi véi hé théng diéu hoa khong khi:

Lua chon giai phép cuc bo, gidi phap diéu hoa ti hay diéu hoa trung tam la s& khac
nhau nhiéu vé céc gidi phdp t8 chic khong gian k¥ thuét.

1.3.4.4. Yéu t& kich thudc cua trang thiét bi ky thudt

Kich thuéc clia céc trang thiét bi k¥ thuat anh hudng rat rd t6i céc khong gian kY
thuat ma né chiém linh, mdy méc thiét bi dudng ng cang 16n thi cic khong gian k¥
thuat nhu: phong k¥ thuat, hop k¥ thuét, tran k¥ thuat, san k¥ thuat cang l6n theo va
ngugc lai. Tham chi ¢6 nhimg mdy méc 16n, ning va kong kénh, khé van chuyén thi nén
lua chon vi trf phong k§ thuat lip dat & dau cho hop 1y v.v...

1.3.4.5. Yéu t6 vé cdu tao ldp ddt va lién két véi két cdu cong trinh

M&éi bo phan mdy mdc thiét bi dudng ong, dudng day cta hé théng déu c¢6 nhing yéu
cAu riéng vé cach b6 tri 13p dat nhu thé ndo, khoang cach quy dinh d6i véi khong gian
xung quanh, khoang cach ly giita cdc hé thong thiét bi khac nhau, réi cdc giai phdp dg,
treo, neo dudng ong dudng day nhu thé nao vao tran, tudng, san két cdu, cec giai phap
xit 1y noi dudong 6ng, dudng day xuyén qua tudng, cdc gidi phdp ngan lira truyén qua cic
dudng 6ng tir khu vize nay sang khu vuc khéc khi co hoa hoan.

1.3.4.6. Yéu t6 thdm my doi vGi viéc b6 tri cdc thiét bi k¥ thudt ddu cudi (thiét bi sit
dung Idp ddt ngay trong ndi thdt)

Mai hé thong trang thiét bi k¥ thuat cong trinh khi thiét k€& lap dat déu phai tinh toan
ra cong sudt phuc vu va s6 luong thiét bi cho m&i khu vie, méi phong trong toa nha, sau
d6 trach nhiém cta ngudi thiét k& 1a phai phan ba, sdp dat cdc thi€t bj d6 vao cdc vi tri
can thiét va hop 1y cho st dung déng thdi phai dep cho noi that ki€n tric.
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Tuy nhién diéu khé nhit & day 14 sy phdi hop c6 mat ciia nhiéu chlng loai thiét bi
cling mot lic, vi du trén trdn nha gém cé dén trén, dan lanh (TU) mdy di€u hoa, cic cia
théi va hit gié diéu hoa, loa truyén thanh, voi cifu hod tu dong, ddu bdo chdy, may
camera v.v... Trong khi d6 ngudi k¥ su cong nghé trang thiét bi k¥ thuat lai khong phai
12 ngudi thao vé thi€t ké noi that kién tric, do d6 ngudi KTS chii tri thiét k& nhat thigt
phai 12 ngudi chi dao sdp dat bo tri cho cic thiét bi nay mot cdch dong bo trong ndi that
cong trinh trén co s& phai nam vimg nhimg yéu cdu co ban nhat clia cdc thi€t bi nay va
néu c6 nhidu thiét bi nhu trén thi cdn phai c6 nguyén tic bé tri theo thit tu logic, cdl nao
trudc c4i ndo sau, cii nao can dat & vi tri uu tién bon thi bé tri trude.

1.3.5. Anh hudng clia cic khong gian ky thuat déi v6i thiét ke kién tric

Nhu nhitng vén dé di néu trén, khi thi€t k€ mot cong trinh khong thé khong chii ¥ t6i
nhimg 4anh hudng ctia cdc hé thong trang thiét bi k§ thuart cong trinh tdc dong dén cac
khong gian k¥ thuar va thiét k€ kién triic.

1.3.5.1. Anh hudmg d6i véi thiét ké mat bang kién tric

Nhing tic dong anh hudng cla cic khong gian k§ thuat trén mat bang kién tric
chinh 1a sy chiém Iinh dién tich mat bang cdc phong k¥ thuat va hop k¥ thuit hoac mot
tang k¥ thuat, déng thdi la viec fim nhiing vi tri thich hop cho céc phong kY thuét va hop
k¥ thuit do. :

M&5i cong trinh tuy theo quy mo, cong sudt va ching loal thi€t bi ma sé c6 cic yéu
cdu vé dién tich, kich thuéc rat khdc nhau vé phong k¥ thuét va hop ky thuat cho moi hé
théng trang thiét bi. Con vi tri sap dit cdc phong k¥ thudt va hop k¥ thuat trén mat bing
thi cdn phai ndm ving nguyén tic b6 tri mang 1u6i so d6 ciia cdc hé thong.

1.3.5.2. Anh huéng déi véi thiét ké mat cdt kién tric

Nhiing tic dong dnh hudng cha cic khong gian k§y thuat trén phuong ditng (mit cit)
chinh 1a su chi€m linh v& do cao cla cdc khong gian k¥ thuat nhu: trdn ky thuat, san k¥
thut, phong k¥ thuat, ting k¥ thuat. Vi dy: Trong mot cong trinh, ¢6 hay khong c6 cac
khong gian k¥ thuat néu trén hodc ¢6 nhiéu hay c6 it loai khong gian ky thuat nay, méi
loai khong gian ky thuat nay chiém bao nhiéu khong gian chiéu cac con tuy thudc vao
nhu cdu l4p trang thi€t bi, loai trang thiét bj lya chon (nhu da néu ¢ muc 1.3.3 va 1.3.4).

1.3.5.3. Anh hudng doi véi thiét ké mdt dimg kién triic

Pa s6 cdc cong trinh dugc thiét k€ che kin khong pho truong céc hé théng mdy mée
trang thiét bi k¥ thuat cong trinh, mudn vay khi thiét k& kién tric phai ¢é cdc giai phap
thist k€& che chin cic mdy méc thiét bi hé théng k¥ thuat nhung van phai ddm bao céc
yéu cdu thong thodng, mat mdy v.v... Tuy nhién nhu d gidi thiéu & phan trén, c6 mot s&
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cong trinh kién tric ngudi ta lai 6 tinh pho truong sy ¢ mat cua mot s6 trang thiét bi
k¥ thuat dé tham gia vao trang tri mat ding kién tric, trudng hgp nay rd rang cin phai
¢6 nhitng can nhic k¥ hedng giia cac bo phan cla h¢ thong k§ thuat va cdc bd phan kién
triic, déng thdi phai kién tric hod cdc bo phéan k¥ thuat nay cho dep, mdi bo phan ciia he
théng k¥ thuat 16 thién Kic ndy déu phai dugc hoan thi¢n ty my ca v€ hinh thic v vat
liéu ché tao thi méi ¢6 thé dat hiéu qua cao cho thdm my kién tric theo phong cdch nay.

1.3.5.4. Anh huéng doi véi thiét ké noi that

Ciing nhu d trinh biy & muc 4.6 khi b6 tri lap dat cdc thiét bi nam trén mang ludi he
thong trang thi€t bi k§ thuat, tit cdc mdy 16ng cho téi cdc dudng 6ng dudng day va dac
biét [ céc thiél bi ddu cuéi duge lap dat trong ndi thil cdc phong, vai tro chia ngudi chu
tri thi€t k& kién triic 1a phai biét tdng hop cdc bo phén trang thiét bi c6 mat trong noi that
dé 18 chitc sép dat, b& tri mot cach hgp 1y cho chitc nang sir dung clia céc thi€t bi d6 va
tao ra mot khong gian noi that dep mat. Nguéi chi tri kién tric déng thoi phai la ngudi
chi dao thiét k& cic so d6 mang hé thong trang thi€t bi k¥ thuat cho t6i timg thi€t bi dau
cudi ndy, nguoi ky su cong nghé trang thiét bi ky thugt sé la nguoi trién khai thiét ké chi
1ié1 cho titng hé thong k¥ thudt theo du dinh ciia kién tric su chi iri trén co s¢ da hoach
dinh cdc so d6 mang t6ng thé ciia hé thong va dy kién cdc khong gian ky thudt trén bdn
vé mdt bdng va mét cdr kién triic.

1.3.6. Két luan

Nhitng phan tich vé dnh hudng ciia cdc trang thiét bi ky thudt doi voi thiét ké kién
triic nhit néu trén d@ cho thdy méi quan hé chdt ché gifta trang thiét bi k¥ thudt voi
kién trilc cong trink va nhitng tdc dong truc tiép cia nd vao thiét k& kién tric trén
cdc phitong dién mdt bdng, mdt cdr, mdt dimg va ndi thdl cong trinh. Pé giai quyét
t6t m6i twong tac va chi phéi nay trong qud trinh thi€t k€, doi hoi ngudi kién tric su
phai ndm vimg nhilng yéu cdu va nguyén tic co ban cha cdc hé théng trang thiét bi
k¥ thuat cong trinh.
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Chuong 2 _
HE THONG CAP VA THOAT NUGC TRONG CONG TRINH

2.1. HE THONG CAP NUGC TRONG CONG TRINH

2.1.1. Kh4i niém chung

Nuéc 1 nhu ciu bic thiét hing ngay clia moi sinh vat néi chung v con ngudi ndi riéng.

Tir xa xua, con ngudi di biét cich sir dung va khai thic nudce. Ban dau 12 tim nhing
ngudn nudc ngot ty nhién trong lanh & gan noi cu trid d€ an udng, phuc vu cho sinh hoat,
vi du: séng, sudi, ao hé... Ddn dén con ngudi da biét chir dong khai thdc cdc nguén nudc
sach tinh khiét hon tir mach nudc ngdm hodc tir nudc mua: dao giéng dat, xay giéng
gach, xay bé chifa nuéc mua ldy tir mdi nha xudng, hodc dyng nuéc mua vao cac chum
vai riéng. Ngay nay con ngudi da biét khai théc nguén nude sach cho cd mét vung dan
cu dong dic 16n nhir cdc thanh phd, thi xa. Nguén nuée sach con duge tinh loc, khir
tring tinh khiét véi chat lugng s dung cao hon rat nhiéu so véi cdc ngudn nudc sach
trudc day. Npiy nay, nhu cdu cdp nudc cho cic cong trinh kién triic 12 mot nhu cdu cap
thiét va dugc té chiic véi he thong trang thiét bi hién dai.

Nudc cap cong trinh dugc phan thanh 3 loai chinh:

+ Nudc sinh hoat;

+ Nudc san xudt;

+ Nudc ciu hoa.

Ngoai ra, nuéc con duge st dung cho cic nhu cu khic nhu: bé boi, bé canh, dai
phun nuéc, tudi cay, woéi dudng, rita xe...

2.1.2. Yéu cdu vé chat hrgng nurée cap

Nuée diing cho cic muc dich khdc nhau cé yéu cau khéc nhau vé chit lugng:

- Nudc cdp cho sinh hoat c6 yéu cdu vé tiéu chudn chat luong va néng d6 cho phép
rat khét khe, phai dim béo tiéu chuén vé sinh theo TCVN hién hanh va tiéu chuan quy
dinh cta té chifc siic khoé the gisi 1984.

- Nuéc céip cho san xust rat da dang, phong phii con tuy thuge vao loai san xudt, yéu
cdu cong nghé va dic tinh cla cic loai thiét bi mdy moc.
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- Nudc citu hoa thi thudng khong doéi héi cao vé chat lugng (cdc ngudn nude tu nhién
sin c6 nhu ao, hé, séng... déu cé thé dung duoc).

- Nuéc cap cho bé bai thi yéu cdu sach nhu nudc 4n udng sinh hoat. Ngoai ra cd thé
con yéu céu vé nhiét do...

- Nuéc cdp cho dai phun, bé canh... chi tiéu chinh 12 ddm bao vé sinh méi trudng.

- Nuéc tuéi c6 thé cho phép sir dung, nuée ngot ty nhién chua bi nhiém ban.

2.1.3. Yéu cau v¢ luu luong va ap hee

Luu luong va dp luc 14 hai yéu cdu chinh cta d6i tugng dung nudc.

2.1.3.1. Luu luong nude cdp trong duong ong

- Luu lugng 12 thé tich (khéi lugng) nudc di qua mot mat cét ciia Sng trong mot don
vi thoi gian nhat dinh (vi du: /s ; m’/ph; m'/h....)

- Luu luong nudc xdc dinh phay thuéce vao tiéu chudn ding nudc, s6 lugng ddi tuong
ding nudc, ché d¢ dung nude (thudng ticu chuén diing nudc tra bang theo TCVN).

* Tinh hru lugng ding nudc cho ting doan dng (theo phuong phép tinh duong lugng):

a) P6i véi nha o gia dinh:

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

Trong dé:
g- luu lugng nude tinh todn cho timg doan ong (//s);
a- dai luong phu thudc vio tiéu chudn ding nudc (theo TCVN 4513- 88) 1dy theo
bang (1-1).
0,2- luu lugng nude tiéu chudn cho 1 vdi rira = 0,2fs (céc thiét bi khdc dugc quy
déi tuong duong ra voi rira);
K- heé s& diéu chinh phuy thudc vao téng s6 duong luong;
N- téng s6 duong luong ciia céc thiét bi ding nudc duoe quy déi sang voi rira dé
tinh luu luong (1dy voi rita 1am chudn N = 1 va luu lugng nudc tiéu chuan
12 0,21/s, cac thiét bi khéc tra bang theo TCVN dé quy déi ra voi rira).
Vi du: Voi tim N = 1,6; két xi N = 1,5... Trong mot doan 6ng gom c&: 1 vdi rra + 1
voitam+ 1 xithiN=1+1,6+15=4,1. '

Bang 1-1: Céc tri so dai lugng a
phu thuoc vao tiéu chudn ding nuée (TCVN 4513 - 88)

Tiéu chudn ding nudc (//ng ngay dém) | 100 | 125 | (50 | 200 | 250 | 300 { 350 | 400
Tri s6 a 22 (2,06 |215(2,141205} 2 | 19 |185
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Bang 1-2: Tri s6 hé s6 K phu thudc
vao téng s6 duong luong N (TCVN 4513 - 88)

( Téng s6 duong luong N | dén300 | 301+500 | 501 +800 | 801+ 1200 | >1200

0,004 0,005 0,006

0,002 0,003

Tri s6 K

Ghi chii: Comrg thitc trén cdn c6 thé dp dung tinh todn cho cdc ti€u khu nha & (fuu lugng nudc
tinh 1odn phu thudce vao tong s¢ duong lugng N). '

h) Nha cong cong (bénh vién, khdch san, nha ¢ tap thé, nha diéu dudng, nha tre,
trudng hoc. cdc co quan. tru s8, cira hang...).
Céng thic tinh todn: q=0.2avN, (//s)
Trong dé:
g- luu lugng nude tinh todn (/s);
N- téng s6 duong lugng clia céc thiét bi ditng nude duge quy déi sang o rita dé
tinh luu luong;:

a- hé s6 phu thuée vio chiic nang clia ngoi nha 14y theo bang 1-3 (TCVN 4513-88).

Bang 1-3: Tri s0 cua hé s6 o

o . Cira hang | Cira hang Bénh vién, | Khdch san,
oo Nha tre Bénh vién s - w
Loai nha L cU guan coquan |nha dieu dudng,| nhao
mau g1ao da khoa . , » . ,
hanh chinh | gido duc nha an dudng tap thé
H¢ s6 o 1.2 1.4 1,5 1,8 20 2.5

¢) Cde nha ddc biér khdae (cdc phong khdn gia, luyén tap thé thao, nha an tap thé, cia

hang an udng, xi nghiép ch& hién thic an. nha tam céng cong, cac phong sinh hoat trong

xi nghiép cong cong. v.v...).

Cong thic tinh:

Trong do:

Q=2 1(q..n.B) (I/s}

Q- luu lugng nudc tinh todn (//s);

q.- luu luong nudc tinh todn cho mot dung cy vé sinh ciing loai (//s);

n- s6 luong thiét bi vé sinh cling loai:

B- hé s6 hoat dong déng thdi clia cdc thiét bi vé sinh 14y theo bang 1-4 (TCVN-

4518-88).



Bang 1-4: Hé so §, tinh bang % theo TCVN 4518-88

. Rap chiéu phim, héi . Nha an tap thé, ctra | Phong
Loai dung cu L. Rap xiéc, rap . ,
o trudng, clu lac bd, . hang dn uéng, XN s.hoat
vé sinh chiéu phim . .
cung thé thao ché& bi€n thitc an | cla XN

Chau rira mat, tay 80% 60% 80% 30%
Ho xi cé két 70% 50% 60% 40%
Au tidu 100% 80% 50% 25%
Vi tam huong sen 100% 100% 100% 100%
Chau rira trong céng tin 100% 100% 100% 100%
Ming tiéu 100% 100% 100% 100%
Chju rira bat 100% 100% 30% 100%
Chau tim, bén tim 100% 100% 100% 50%

2.1.3.2. Ap luc ciia nuéc cdp trong dudng ong
Ap luc & day 1a stic ddy clia nuéc trong dudng 6ng manh hay yéu. Thuc chat la téc do
luu chuyén clia dong nudc khi di qua dung cu ding nudc.
C6 thé tao ra 4p luc bing mdy bom hodc tao th€ ning cia cot nuée (don vi do dp luc
nudc cong trinh (tinh bang m) cao (quy ra the nang ca cot nudc).
Vi dy: Mdy bom ddy nuéc cao duge bao nhiéu mét (m) 1a ap luc cua cot nude do may
bom do tao ra.
* Ap lyc tw do (h,):
L thé nang ti do clia cot nude cao (m) tai dung cuy ding nudc tinh toan.
Cong thiic tinh todn: b, = ¢. v’/2g, (m)
Trong d6: '
g- gia téc roi tu do, g = 9,8m/s%;
h,- 4p luc tr do tai dung cu 18y nude, (m);
v- luu téc qua dung cu (m/s);
@- hé s6 luu t6c, phu thude loai dung cu.
Chuy: Ap fuc tu do t6i thiéu cho mét s6 dung cu cip nudc nhu sau:
- Paéi véi voi nudc: 2m;
- Déi vdi chau xi: 3m;
- Péi véi binh dun nude néng: 4m;

- P&i véi voi phun ciu hod:  >10m.
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* Ap luc cdn thiét Hop:

Trong qué trinh nuée luu chuyén trong dudng dng, cé tén that cot nudc doc dudng va
cuc bo (qua van, té, ciit, dong hd, v.v...). Béi vay khi tinh toén 4p luc can thiét (tic la ap
lic yéu cdu) thi cdn phai tinh dén ¢ cdc tén that 4p luc nay. N6i cach khdc: dp luc cdn
thiét 13 bao ham ca 4p luc tinh todn t6i thiu dé sir dung va 4p lyc hao t6n doc dudng.

hﬂh
—_—
hy
htd
L 1
e Her
I-L‘ * Hhh
af [r
s
(il L il ﬂ
Yottt it /h L
ng

F

- —0
Nan
Hinh 2.1: So dé biéu dién dp ligc cdn thiét (Hey)

Cong thiic tinh toan:
Ho=H,, +hy +h, + hy +h,, (M)
Trong d6:

H- 4p luc cin thiét dé cap nudc vio ngéi nha tinh theo chiéu cao c6t nudc;

H,,- do cao hinh hoc tir mit dat 1én t6i dung cu vé sinh bat 1¢i nhét, cao nhit, xa
nhat, (m);

h,,- 4p luc ty do clia dung cu vé sinh bat 1gi d6 (m);

h,,- t8n that qua déng ho do nudc (m);

h,- t6n that dp luc tir ngudn Idy nuéc dén dung cu vé sinh bat loi nhat (m) cé thé
tinh toan nhu sau: h, =a. Zh,.

h,- d9 sau chon dng (chiéu sau tir mat dat xudng Sng nhénh cép nuSc vao nha) (m);

Yh,- téng tdn that doc dudng tir ddu dén dung cu vé sinh bét lgi nhat (m);

a- hé s6 ké dén t6n that cuc bo (a = 1,15 + 1,6).
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Chit y: Thong thudng dp luc He; dé cdp nude cho tda nha 6 the 18y so bd nhu sau:

- Déi véi nha | tang: Her = 10m;
- Dai véi nha 2 tang: Her = 12m;
- D61 véi nha 3 tang: Her = 16m;
- Déi véi nha 4 tang: Ho = 18m.

Va cit mbi tdng c6 chiéu cao tir 3,3 + 3,6m thi H tang 1én 4m nita.

Poi véi hé thong chita chdy 4p luc thap, dp luc can thiét H, tai hong ctru hoa cua hé
théng cap nude do thi t6i thiéu 12 10m.

Dai v6i he théng chita chdy dp luc cao thi He; phai dam bao dua nudc t&i vi tri cifu
hoa cao nhit cia ngdi nha cong véi dp luc dau voi la 10m.

Khi thiét k& cdp nudc cho cong trinh cin ndm duge s6 liéu dp luc, ¢6 the do cc. [ty
cung cdp hodc ta thuc nghiém tai khu vic d6 xem ban ngay vao gid cao diém, nudce cap
dén do cao nao.

Trudng hop khong dam bdo He; dé cap thing vao nha, thi phai dat bé nudc trén md
v ding mdy bom, bom truc ti€p 1én mdi (hodc bom tir bé chita nuéc ngam lén).

* Ap huc cita mdy bom va cao do clia bé nudc quan hé niue sau (hinh 2.2):

Hg = H,, + h, + hg + hy+ hy, + h 2+ hy
Trong dé: H;- dp luc may bom;
H,,- chiéu cao hinh hoc tir mat dat tdi dung cu vé sinh bat loi nhat:
h,,-dp Iuc tu do tai thiét bj vé sinh bat lgi nhat;
h,-chiéu cao hinh hoc clia I6p nudc trong bé nude mai;
hy,,- tén that dp luc qua mdy bom:
hy,,- tén that ap lyc trén doan 6ng bom vio bé nudc mdi;
hy,- tén that ap luc tir bé nuedc mai xudng thiét bi bét loi nhat;
h,- 4p luc tir do tai ddu vdi (van phao) vao bé nudc mdi.
Ghi ¢hii: Theo lua chon H, so bo cho nhd 5 tang trd xuéng va phan phéi nudc tir dudi

[én bé mai cho thay:

- Nha | tang: 10m;
- Nha 2 tang: 14m:
- Nha 3 tang: 18m;
- Nha 4 tang: 23m;
- Nha 5 tang: 28m.
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1 - Ong cap nudc

2 - Van khoa f

3 - Béng hd do nude |

4 - Vian mét chigu

5 - Bé chita |

6 - May bam

7 - Dudng do ap i

8 - Két nuéc mai Hg
9 - Tuyén cap nudc trong nha |
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Hinh 2.2: So dé biéu dién dp e cia mdy bom (H,,) va cao dé ctia bé nudc.

Chit ¥:

- Ap luc 16i da thudng xuyén trong ong cdp nuéc trong nha khong dugc quad 60m
(< 6m = 60kg/cm?).

- Ap luc 16 da ddu ling phun di dong ciia hé théng ciu hod vach tuong <30m dé viec
thao tic dugc thuan loi (khong gay phan luc qua manh cho nguti cam voi).

2.1.4. Ong c4p nuée va phu ting néi éng

Trén thi trudng hién nay phd bién nhat c6 may loai:

[. 6ng thép trang kém (dling phé bién cho céc cong trinh kién tric);

2. 6ng nhua PVC (diing cdp nudc clo cdc cong trinh ¢6 mitc dau tu thip, cong
trinh tam);

3. Ong déng (muc ddu tr cao - chua dp dung nhiéu);

4. 6ng thép khoéng gi (mic ddu wr cao - chua dp dung nhicu);

5. 6ng nhua cao ¢4p, chiu 4p lyc 1dn (mic dau tu cao, nhap ngoai);

6. Déi véi ong cap néoéi nhi (mang c4p do thi) ¢6 6ng gang, ong thép va oéng nhua

chiu dp luc cao.
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2.14.1. OA’ng thép trang kém

Day Ia loai 6ng phé bién nhét ding trong cong trinh. Pudng kinh 6ng d = 15 + 100mm:
- Nudc cdp cho sinh hoat thuong dung d = 15 + 50mm.

- Nudc cdp cho ctiu hoa thudng ding d = 25 + 100mm.

MB&i doan 6ng san xuat dai t6i da 13 6m, thép day 2 + Smm.

* Phy tung not ong kém: 6ng kém ducc ndi véi nhau thong qua cdc phu tiing ¢6 ren
xody va chéng ho 1o 1i bing soi day pha son hoac bang chong tham ché tao sin titng cudn.

N R g 4 &

Git frén CitM&F Gt kach Git nhéinh ng cong Ong cong
M&F M&F M&F
3y X G O
Té Téléch Té lach Thong ki Thong tif lich T8

ST T
Iy = e
Mang song Cén Nap Kép Kép trén Kép bat giac
Ricco Bich NGt Chét Ren Vit dai

Hinh 2.3: Phu tang ndi ong kém

Céc phu ting ndi 6ng gom co:

1. Méngxéng (n6i ong théng): dugc diing d€ ndi cdc doan Sng thang lién tiép véi
nhau. Mingxong 12 cdc 6ng ngén cé ren trong & hai dau.

2. Ciit: Dang dé n6i & vi tri chuyén huéng, cit dugc ren trong ¢4 hai ddu. C6 ctit: 90°,
135°, ciit chir Z.

3. Té: Ding dé néi & vi tri 3 doan ong giao nhau hinh chif T.

4. Chit thép (théng t): Diing dé ndi & vi tri c6 4 6ng gap nhau hinh dau +.
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5. Cén: Dung dé néi & vi tri tir dng to sang 6ng nhd hon (hodc ngugc lai).

6. Bo 3 (rdc co): Dung dé n6i & doan 6ng bi khéng ché cimg 2 déu c6 dinh r6i.

7. Kép: Ding dé néi véi céc thiét bi dung nudc va cdc phy kién cé ren trong. Thuc
chat i cdc mAu 6ng ngdn 6 ren ngodi, dugc chia thanh 2 loai: loai phing va loai ¢6 tay
cam (kép hinh bét gic c6 tay cdm d€ van béng cd - 18).

8. Niit: C6 chitc nang giong ng nap, ding dé bit cdc phu kién noi ong tam thdi hoac
¢6 dinh.

9. Giodng dém: Vat liéu 1am ur polyme, cao su tvf nhién va mot sd vat liéu mém chiu
nhiét khac. Can luu ¥ ring vat ligu giodng dém ong khong phai 1a keo dinh. Cdc m&i noi
bang vat liéu nay chiu su chuyén dong vi cdc bé mat ti€p gidp s& n& ra va co vio theo su
thay déi nhiét do. Vi th€ vat liéu phai déo vi mém dé co dan dé 14p kin khe hd.

2.1.4.2. Ong nhua cting PVC

6ng nhya cing PVC 13.loai 6ng cap nuéc thudng dugc sir dung cho cong trinh tam,
gia thanh ré, dé thi cong 1ap dat. Tuy nhién d¢ bén kém, nién han sir dung ngén, cdc mol
néi dé bi ldo ho4, ro ri; kha nang chiu 4p luc kém, d€ bi dap, mit khi thi cong va khi bi
tai trong dé 1én,....

B&i vay khi lap dat 6ng cdp nudc cdn chiu dp luc trong dudng 6ng cao nhu nha cao
ting, 6ng cdp nudc ciu hod hay éng cdp nam dudi nén san c6 tai trong xe ¢o qua lai thi
khéng duge dung ong nhua PVC.

* Cdc phy ting not 6ng nhita PV C:

o @
JEIPAVEN b7

Hinh 2.4: Phu tang not éng nha PVC

Ong nhua ciing c6 phu ting nhu 6ng k&m: Ming x6ng, té, chif thap, cit, con. Lién ket
bang vit liéu keo ddn nhua ché tao sin trong 6ng tuyp kin hodc ¢4 thé lién ket ren.

Ong nhua ¢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 nuéce trong cong trinh
Cic thiét bi diing nudéce (trang thiét bi vé sinh) rdt da dang, phong phd,
Vi du: - Vi, chau ria;
- Vi tim hoa sen;
- Bé xi, au tiéu, bide;
- Bén tim, cabin tam,...
Tuy theo yéu ciu cu thé cia timg cong trinh ma thiét k& lap dat cho phil hop.
2.1.5.1. Co sé lua chon thiét bi khi thiét ké cdp nudc trong cong trinh
Khi lua chon thiét bi ding nudc can xudt phat tir:

1. Chiic nang clta ngdi nha (cong trinh);

2. Muc dich dang nudc;

3. Kha nang kinh t€ cho phép;

4. Khi thiét k&€ khong chi nhin riéng cuc bo mot dén hai thi€t bi ma can nhin tong
quan toan bd cong trinh v sy hoan thién cta khu vuc dung nude (tic la phai xem xét
tinh déng bo cua toan b cong trinh.

2.1.5.2. Cdc yéu cdu khi lua chon thiét bi ding nudc

1. Gid thanh hop ly trong diéu kién c6 thé ma céc yéu t6 k¥ thuat van dam bao.

2. Pép tng ding cic yéu cdu cdn thiét sir dung cla cong trinh va thoa man cic yéu
cdu cong nghé cia nganh, TCVN hay nha nuéc quy dinh.

3. Bén, chéc trong van chuyén, ldp rdp va quan I§ van hanh dé dang.

4. Lién két t6t véi cc két cau cha nha, tao nén noi that khu diing nude dep, trang nha,
hop vé sinh.

5. Mau séc hop véi yéu cau cta chil tri thiét k€ va chit dau tu.

6. Khong 1o ri, khong bi phd hoai do moi trudng nudc sif dung, ngan khi tot.

2.1.5.3. Cdc thiét bi dang nudc

a) Voi ldy nieée: C6 nhiéu loai da dang:

_ Vi don (voi doc 1ap): Chi cé6 mot chife nang déng mé cho mét loa nudc néng hoac
lanh (voi bing déng hodc bang sat ma kém. nhom dic, ...):

- Vi nhiéu chiic nang:

- Voi rira lién voi tam di dong (nong. lanh);

- Voi rira di v6i bon hay lavabo (néng, lanh).

b) Thiét bi rita: Goém lavabo va chdu rita & bép.
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* Chau rlita mat (lavabo) c¢6 nhiéu loai:

- Loai dat don & tudng pbéng;

- Loai dat don & géc tudng;

- Loai dat lot trong ban dd Granit hay béténg &p men.

Khi ldp dat cin chii y chiéu cao chiu so v6i mat san lap:

+ Loai diing cho ngudi 16n, mat cach san 0,7 + 0,8m;
+ Loai diing cho tré em, mat cdch san 0,5 + 0,6m.

* Vi rita lavabo thudng c6 2 loai phd bi€n:

- Loai 1 voi trén néng lanh chung.

- Loai 2 voi: 1 néng, 1 lanh riéng.

Ngay nay d6i véi cac phong vé sinh hién dai, bén canh chau ria lavabo, ngudi ta
thudmg 1ap mdy xi kho tay va hop xit xa phong trén ban chiu rira. Khi cdn xa phdng rira
tay chi c4n 4n nit ciia hop - xa phdng s€ Xi ra (dang kem). Rira tay xong khong can lau
bing khan ma xi kho tu dong.

c) Thiét bi tém: |

- Véi tam hoa sen ¢6 dinh (thudng ding cho cdc nha tim cong cong nhu nha tim & bé
boi, nha tim cho cong nhan & cdc nha mdy, xi nghiép...).

- Vbi tim hoa sen di dong sit dung nhiéu trong cc nha & gia dinh va khich san.

C6 3 loai chinh:  + L6 phun théng;

+ L& phun xién;
+ L& phun kiéu dong réi (c4c tia dan xen vao nhau).
C6 thé st dung céc thiét bi niy cho cac hinh thic tim khdc nhau nh:
+ C6 thé 1a tim ding trong phong tam. '
+ C6 thé 1a tim dung trong cabin sdn xuat san.
+ C6 thé 13 tAim nim, ngdi trong bon tim (bang ton tring men hay t6n boc nhua,
bing nhua ddc). .

Vi ¢6 loai bén tam dzfic biét nhu tdm massage: dung luc xody va dap cla nudc nho
mdy bom qua cac voi dugc thi€t k& ndm & 2 bén sudn thanh bon tam.

d) Thiét bi xi

Co ban cé 2 loai chinh 14 (hinh 2.5): + Xi xdm ¢é bé nudc hoic doi tay.

+ Xi bét ¢6 két treo cao hoac thap.

Pudmg xa xudng c6 céc loai: + Loai x4 thang xudng.

+ Loal xa xién 45°.

+ Loai x4 ngang.
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e) Thiét bi bidé: Chau vé sinh phu nit (hinh 2.6).

Bidé c6 voi tron néng lanh, voi phun tia tir dudi 1én (c6 lu6i chan ric & 16 thodat). Cé
niit gilf va thdo nudc nhu & lavabo.

g) Thiét bi tiéu:

Loai don gin 12 méng tiéu (hinh 2.7).
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Hinh 2.7: Mdng fiéu nam va mdng tiéu nit

6ng phun nuéc cha tiéu nam dat trén cao cach san 1,.0m + 1,2m c¢6 16 phun 2mm
céch déu 150mm, phun xién 45° vao mat tudng.

Con tiéu nif c6 6ng phun tir phia sau lai cho moét chd ngdi.

Neay nay déi voi ti€u nam: ngudi ta ding au ti€u dat cich san 0,5 + 0,6m. Méi 4u
1iéu cich nhau tir 70 + 80cm (cé vach ngan riéng) (hinh 2.8).

- Hinh thitc xd nuéc c¢6 2 loai:

+ C6 thé x4 bing tay (dn nit);

+ Hoac ¢6 van xa tr dong (theo nguyén tic phin xa tia hong ngoai);

It) Binh néng lanh (dun nudc nong):

V& co ban ¢6 2 loai binh dun néng lanh trong gia dinh:
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+ Mot loai ¢6 binh chia
nudc lanh dé dun (nguyén tac
dun kiéu mayso) dung tich c6
thé: 30, 50, 70/, v.v... Loal nay
thuong dung dé cap nudc néng
cho cdc vdi lavabo, vdi tam,
bdn tim,...

+ Mot loai khong cé binh
chita ma chi ¢é h¢ thdng may
so dun nuéc néng truc ti€p khi
dong nudc lanh di qua bd
phan dun néng ray (khi mo
vdi, nudc chiy qua va duge
lam néng ngay dong thoi).
Loai nay chi sir dung cho cic
vOi rira tay hoic rra bat dia,...
(khi md& voi thi nudec méi dugc
dun néng, lic dé may mdi lam
viéc) (tiét kiém dién chi diing
tiic thoi).

g .
B
Y/
Z
| o |
(3)1 Hiréng nhin

(o) J_ D 7

o o
\:

320 %

Hinh 2.8: Au tiéu nam

Ngoai ra d6i v6i céc cong trinh 16n, cong trinh céng cong, nha & tap thé,... c6 nhiéu
ngudi cling stt dung nudc nong thi ngudi ta phai cap nude néng lanh béng cic binh dun
¢ 16n. Dung tich 6 thé tit vai tram t6i vai nghin lit.

i) Thiét bi van khod:

Van khoé thuong thiét k& dit tai ddu méi tuyén trudc hodc sau tram bom, bé cha,...

Van kho4 ¢é nhiéu loai:

1. Van déng cit: nuéc c6 thé qua lai 2 chicu.

2. Van mot chiéu 12 loai van thi€t k€ sin chi cho dong nu6c chay qua theo mét chiéu

(khong cho chay nguogc trd lai).

3. Van giam ap, van phong ngita, van phao.

* Van giam ap (hinh 2.9):

- Ding trong cac trudng hop cdn gidm bt 4p lyc nude theo § mudn.

- C6 thé giam dp tir 14 + 15kg/em’ (151 da 21kg/cm?).

* Van phong ngira:

- Puoc thiét k& dé giam 4p suat ddu vao phdl hop véi 4p sudt dau ra trong dai dp sudt

cho phép.
* Van phao:
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Van phao la thi€t bi déng nudc tu dong lam viéc theo nguyén tic khi nudc day,
phao nédi theo va déng van lai, tu dong ngit nudc; khi két khong c6 muée, phao s€ bi
chim xuéng, van va dém bi cam kéo ra khoi mat tua cho phép nuée chay vao bé nuée

hoac bé chiia.

Hinh 2.9: Van gidm dp

k) Pong hé nuoc (thiét bi do nudc tu dong):

# Cdc loai déng hd nudc:

- Péng hé do nude luu téc loai canh quat: Khi nuéc qua déng ho, van téc nudc ra
khoi cdnh quat lam cdnh quat quay. Chuyén dong nay duge truyén t6i hé banh rang 16
t6i bo phan ghi s trén mat dong hé. Loai nay khong thé do dugc chinh xédc lugng nudc
khi nudc chdy qua né nho.

- Péng hé do nudce luu téc loai tuSebin: Thudng ding do lwu lugng 16n cho céc loai
dudng kinh D = 50 <+ 200mm. Khi tudcbin quay lam tryc ngang quay, truyen qua céc
banh rang khia chuyén déng quay sang truc dimg. R&i 1én bo phan d€m s4...

_ Péng hé do nuéc luu t6c loai phéi hop: Khi Iuu luong dao dong dang ké, ngudi ta
lip 2 déng hé: mét 16n va mot nhd (phéi hop). Khi tinh lugng nudc, ngudi ta-edng cic
chi s& trén ca 2 mat dong ho.

* Nguyén tic b tri ndt dong ho:
- Niit déng hd gbm cé:
+ Dong hé nudc; -
+ Van déng mé dat sau dong ho;
+ Van x4 nudc kiém tra d6 chinh xdc cta déng ho.
- Nguyen téc chung la nit déng hd duoc dit & ddu tuyén.
Déng hé nudc do cong ty c4p nude quan 1y. Bdi vay khi thigt k& hé théng mang mai

phai dat & vi tri d& quén 1y va cong Khai véi ngudn nude.
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2.1.6. Cac cong trinh trén hé thong cip nudc trong nha

2.1.6.1. Bé chira (bé nuéc ngdm)

Khi kha nang cdp nudc clia hé théng khong ddm bao dd dp luc d€ ién cédc tang thi
budc phéi lam bé chifa va dat mdy bom dé bom 1én bé nudc mai hodc tr dong bom truc
ti€p lén cac thiét bi ding nudc. Ngoai ra bé chia ¢dn ¢6 nhiém vu du trit nude ciiu hoa.
Bé chita thudng dat ngam dudi mit dat hoac trong tdng ham.

a) Dung tich bé chita:

* Dung tich diéu hoa cho sinh hoat:

W,=15 Qngd/n» (ms)
Trong dé:
W ,- dung tich bé chifa diéu hoa cho sinh hoat;
Q, 2~ luu luong sinh hoat trong ngay dém cha cong trink;
n - s6 lan bom trong ngay.
Qo = (G- N/1000). K, (m/ngd)
Q,e = (.- N/1000), (m*/ngd)

Luu luong/gio = Q, = (Q,/24). K,, (m’/ngd)

Luu luong/giay = Q, = (Q, x 1000)/3600, (//s)

Tra bang:

q,- tiéu chudn ding nudce trung binh (lit nudc/ngudi ngay démy);
q,- tiéu chudn ding nudc tinh toin ngay diing nuéc 16n nhat (lit/ngudi ngay dém);
N- s8 ngudi ding nudc;
K, K, - bé s6 khong di€u hoa ngay, gid (tra bang);
$6 1000 - Béi 1m® = 1000 lit;
24 13 s6 gid trong 1 ngay;
3600 1a s6 giay cua 1 gid.
* Dung tich vira cho sinh hoat vira dur trit nuéc citu hoa:
W =W, + W, (m)
Trong d6: W,- dung tich theo cong thic trén;
W,- dung tich du trif ctu hoa, (m?).

(Day 12 cong thic tinh cho trudng hop nudc ctiu hoa 14y ngudn cung nudc sinh hoat).

Chii y:

- Khi tinh W, (nuéc du trit cho ctru hoa) phai dua vao téng luu lugng nude chita chdy
can thiét va thoi gian chita chay.
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- Tinh todn luong nuéc du trit cho hé thong chita chay bing hong nudc ciu hoa (theo
bang 14 TCVN 2622-1995):

+ Déi véi nha ¢6 khéi tich < 25.000m” cin du trif 1 hong nuée ciru hod;

+ D& véi nha cé khéi tich > 25.000m”* can dy trit 2 hong nudc cifu hoa;

+ Phai thiét k& bé du phong, v6i luong nudc cliu hoa tinh cho méi hong 2,5//s va can
du tri lugng nuéc ctiu hod trong Th dong ho.

Vi du: V6i kh6i tich nha < 25 000m® thi khéi tich bé chifa nudc cifu hoa duge tinh la:

2.51fs. (60. 60). 1Th=9.000! = 9m’

- Tinh todn luong nude du trit ciu hoa tu dong Sprinkler va Drencher (theo TCVN
7336 : 2003 hoac tham khéo tiéu chudn NFPA).

* Khéi tich bé chita dugc tinh todn:

+ Tuy theo cudng do phun & dau voi (tra bang 4-muc 10 TCVN 7633:2003), (tra bang
5.9- 3- d6i véi TC NFPA- M¥) 4p dung cu thé cho timg cong trinh.

+ Theo tiéu chudn NFPA -M§: cdp do nhe (4p dung di véi try s, van phong, bénh
vién véi cudng do phun 5,1 Lph/m* (Sprinkler) va 6,1 1.ph/m* (Drencher).

Tinh lugng nude dt cung cip trong khodng thdi gian t61 thiéu 60 phdt - d6i véi dau
voi Sprinkler va t6i thiéu 15 phiit - d6i v6i dau voi Drencher.

Vi du: Khoi tich bé chifa nuée ciu hoa dung cho hé théng chita chdy tu dong
Sprinkler véi cudng do phun 5,1 L.ph/m” dugc tinh la:

5,1 l.phl.’lt/rrlz. 139 m>. 60ph = 42.534 1 = 42,534 m'.

b) Thiét ké bé chita:
Bé chita c6 thé dat trong hay ngoai nha: cn tim vi tri hop 1y vé k¥ thuat dudng ong va
hop 1y kién tric (nén gdn nguén cap vao).

Clra thdm

Mat san 1 ‘ L5 hitt can
i% 7 “T50-100mm VT

{Ian phao %

Ong hiit may bom

Hinh 2.10: Bé chita ddt dm san

Ong dan nudc vao
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Bé chita c6 thé dat ndi, chim, nita chim,...

Khi dat ngim trong nha phai dat xa céc bé xir 1§ nudc thai nhu bé phdt, hé ga, dat gan
tram bom.

- B c6 thé xay doc lap hoic két hop v6i méng.

- Bé ¢6 thé xay bang bé tong c6t thép hoac xay gach dic.

- B nhat thiét phai c6 cira bé, van phao, 6ng thodt trin va kin khong cho con tring
vao dugc.

Cera thim
B 1 50- 100mm
sz ? 'WLJ {Ong 3 tran
Ong din nudc vao G4g hit may bom
. ———
| —_—
\_— Ong x4 cin

Hinh 2.11: Bé chita ddt néi trén san

2.1.6.2. Tram bom -
" a) May bom:

M4y bom cip nuée cong trinh chil y&u 12 bom dién 1 pha hodc 3 pha (riéng ctiu hoa
con diing bom dong co xang di dong). V& hinh thiic, may bom <6 nhiéu loai:

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

+ Bom truc dimg: gidng nhu bom truc ngang, chi khic nhau & ciu tao dong co cla
may bom, loai niy mé to truc quay nidm vudng géc mat dat.

+ Bom tu dong (c6 két hop vdi binh khi nén hoat dong theo role 4p lyc).
Dé luya chon cong suat va siic ddy cila bom'can tinh theo cong thic sau:

Hg = H,, + hy + a. Zh,, (m)

Trong dé:
I1;- 4p luc tinh todn cho mdy bom;
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H,, - chiéu cao hinh hoc tir mdy bom 1én t6i vi tri vdi nuéc bom vao bé nudc mai
(van phao), (m);

h,, - 4p luc nuée ty do tai ddu vodi vao bé nude mdi (van phao), (m);

a- hésoténthit, a=12+ 1,4

Th,- téng tén thit cot nudc tix bé chita 1én t6i diém bom vao két.

Sau khi Iya chon xong mdy bom vi mang thi€t ke, can chon D cia Ong sao cho
VvV =07+ 12m/s.

b) Tram bom:

Trong tram bom c6 méy [am viéc, my dy phong va céc thiét bi van khod, déng h,
thiét bi dién, v.v...

Kich thuéc bén trong clia tram sao cho dit dé b& tri mdy, phu ting.

Tram c6 thé ndi hodc chim, nira ndi, nita chim.

Tram nén dat gin bé chia, xa cdc phong chinh. Can c6 bién phap chéng 6n, chong
rung va diéu khién van hanh thuan lgi.

2.1.6.3. Bé nuée trén mdi (b€ mdi)

C6 thé 1a bé xay, bé betong cGt thép, hoic 1a céc thiing bing kim loai (Inox).

Bé& mai ¢6 nhiém vu dy trit nude va tao thé ning cung cip cho cac thiét bi ding nudc
ciia cong trinh.

a) Dung tich bé mdi:

W =W, +W,, (m®)
Trong d6: W- dung tich toan bo;
W,- dung tich cén thi€t cho nuéc sinh hoat;
W.- dung tich dy trit nudc ciu hoa.

Chii y:

- D6i véi W,: ¢6 thé tinh cho bé chiia dii khai lugng W, hoac ¢6 thé chita %Wl, %Wl
(néu vay mdy bom phai bom 2, 3 1dn méi da lwu luong sit dung). Véan dé 1a phai chi ¥
thé tich, tai trong ciia bé mai dé thiét k& cho hop 1y ket ciu va kién tric.

- D& v6i W,: phai tinh du trit ciru hoa trong 10 phit ddu chd xe citu hoa dén.

b) Vi tri dét bé mdi:

- Ddi v6i cong trinh 16n ¢6 thé thiét k€ nhiéu bé mai.

- B& méi cdn.dat & vi tri c6 ban kinh phuc vu gin nhat, phan bd déu cho cdc thi€t bi
diing nudc bén dudi.

- Phai dam bao két cau (khéng qui ning gay tai trong tap trung).
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- D4y bé nu6c phai du 4p lyc cdp cho céc thiét bi ding nudc tdng trén cling (toi
thiéu = 3m).

2.1.7. So dé hé théng cap nurée trong nha

2.17.1. So db don gidn

Ap dung khi 4p luc nudc cia dudng 6ng thanh phd thudng xuyén dam bdo lén t6i
tdng cao nht (tic 1a c4p truc tiép vao cic thiét bi ding nudc cia cong trinh).

C6 thé thiét k& cdp tir dudi 1én (b) hodc tir trén xudng (a).

+ Trudng hgp (a) thudng cho nha 3 + 5 ting;

+ Truding hop (b) thudng cho nha 2 + 3 ting.

Tuyén phan b chinh cé thé 1a dudng dng vanh dai trén véi (a) hodc dudng ong vanh
dai dudi véi (b) va c6 thé dau thanh mach vong thi dp luc diéu hoa t6t hon.

— —

— i —t
'L'LI "'""‘I I-LJ/-A\Q chinh phan phdi
T . S (et mach vong)
— —
- Al 4 A — alr
. A | l
| l l
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| | R G

Hinh 2.12a: So dé don gidn cdp nucc ti rén xubéng

[ I
Al A,
als, th
I A, Als, I
-l L - AL
] i""‘ ar, 4 Cong to nuoe
Al AL —
—— b -

i Ong chinh phan phéi
tap en

{d3u mach vong)

Hinh 2.12b: So dé don gidn cdp nuoc ti duci 1én
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2.1.7.2. So dd c6 bé nuoc trén mdi

Ap dung khi 4p luc nudc trong dudng éng thanh phd khong dit € Ién cc ting nha
(hoic chi 1én duge bé mai vao ban dém).
Néi chung trong trudng hop nay phdi ¢6 mdy bom bom truc tiép tir dng cap nudc
thanh phé hoic tir bé chifa 1én bé nuée mai.
|

=

il

Ong chinh
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Hinh 2.13: So dé nguyén Iy c6 bé nudc trén mdi

2.1.7.3. So d6 c6 b€ chita, tram bom va bé nudc trén mdi

Ap dung khi 4p lyc nuéc trong dudng ong thanh phd chi dit vio duge bé chita (phd
bién & ta hién nay).

O - ket
i
/ .11
N
- 1 — 1- Tuyén vao
4 - A = | 1 2- Béng hé
" 5. 3-Bé chira
;e e - 4- Tram bom
P oo 3 5. Van phao
e
3 B A 58
By L

Hinh 2.14: So d6 nguyén 1y ¢é bé chita, tram bom va bé nudc trén mdi
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Dang so d6 cip nuwéc ndy c6 nhuge diém cédn luu ¥: néu & gén tram cdp nude thanh
phé (hoic khu vyc) thi d& Jam gidm dp luc tuyén ngoai phd (do viéc md sin & nhicu dau
voi vao bé chua, ddu manh h& nhiéu 1am cho dp luc trong Ong tut giam, gy mit nudc
cho céc doan cudi ong).

2.1.7.4. So dé cdp nudc phdn ving
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¢ H HooH 1- ng nutc tir bé chira t6i
: X 2- Tram bam
' ) 3- Két nudc méi
: :_® 4- Bom tang ap
X ' 5- Thing khi nén 2 ngén
g it - 6- Van gidm ap

Hinh 2.15: So dé cdp nudc phdn ving
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Ap dung cho nha cao tdng do yéu ciu vé 4p lyc hodc nha c6 nhiéu khu vuc dimg nudc
khdc nhau, hre luong khédc nhau).

Muc dich chii dong phan phéi cho timg viing d€ dam bao 4p luc va luu lugng phuc vu.
* Ghi chii: C6 trudng hop thiét k& tram bom va binh khi nén tu dong dé cap nudc len
cho céc ting cao mi khong cdn két nudc trén méi.
2.1.8. Nguyén tic bé tri mang luéi cdp nudc trong nha
* He théng c4p nudc trong nha bao gbm: |
- Mang luéi dudng dng cap nudc:
+ 6ng vao nba;
+ Ong phan phdi;
+ 6ng ding va 6ng nhanh.
- Céc thiét bi vé sinh, thiét bi dung nudc;

- Cic cong trinh khéc trén mang néu co: BE chifa, tram bom, tram khi nén, tram cap
nuéc néng, tram bom tang ap, két mdi, mit dong hd, van khéa v.v...

* Khi b tri mang cp nuéc phai tuan theo cic nguyén tic sau:

- Ong phai dn t6i moi trang thiét bi ding nudc.

- Téng chiéu dai 6ng 12 ngén nhét trén co s& c6 loi cho dp lue du tai cée diém.
- Quan 1, van hanh, sita chifa, thay th€ dé dang.

- Néu cong trinh c6 cdp nudc néng cuc bd, thi tuyén vao thing nuéc néng phai di
theo Gng riéng dé diéu hoa dp luc nuéc ndng tai diém ding nudc

- 6ng ding cin bé tri gifta khu virc ding nudc dé han ché chiéu dai tuyén nhédnh.

- Ong diing o6 thé di 1 thién, di trong try, trong tudng hay trong hop k¥ thuat (t6t nhat).

- Phai xem xét kha néng sira chita, diéu khién van, thay thé, dong thdi lan dep noi that.

- Hop k¥ thuat c6 thé dé cira thdp hay cira cao sao cho khi sira chifa, ki€m tra c6 thé
thao lap dé dang.

- Hop k§ thuat c6 thé gdm: ng cdp, dng thodt, dng thong hoi, ong thoit nudc mdi
(khong di chung tuyén dién trong hop k¥ thuat nude - am udt).

- Ong nhinh c6 thé di trong tran, trong tudng, trong san.
- Lép tuyén xong bom rira, thir dp luc trude khi hoan thién va lap thiét bi.

- Ong phai dugc ghim chat, lién két chat vé6i két cau clia nha: tudng, tran, cot, dam.
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2.1.9. H¢ théng c4p nudc citu hoa
2.1.9.1. Phén loai hé théng citu hod bang nudc
* Hé théng ctru hoa thudng gém céc bo phan sau:
- Bo phan bdo dong, bdo chay.
- Bo phan diéu khién.
- B0 phan cung cap chét chira chdy.
- B phan phan b6 nudc chita chdy, ddu phun va ling phun.
- B6 phan mang 1udi dudng ong.
- B6 phéan cung cip dién.
* Phan loai bao gém:
- Theo phan loai chung c6:

+ Heé théng ¢ dinh;

+ Hé théng ban ¢ dinh;

+ Hé théng chita chdy tu dong.

- Cu thé cé céc loai sau:

1. He thong chita chdy thi cong (diéu khién bang tay);

2. Hé théng chita chdy bé mat (ding dé phun phi kin bé mit);

3. Hé théng chita chdy Sprinkle (tw dong v6i dau phun kin, luén & ch€ do
thudng tric, né v ra va nudc phun khi nhiét d6 1én t6i mic nhat dinh: 70°C,
100°C, 150°C);

Hé théng chita chdy Drencher (cdc dau phun hd dat cé dinh, khi ¢6 chay
bdo dong vé trung tam, thi m& van x4 nuéc bang thi cong hodc diéu khién
tlr xa).

2.1.9.2. Gidi thiéu so d6 mot s6 hé thong citu hod bing nudc dién hinh

a) Hé thong citu hod bén c6 dinh két hgp vdi hé théng cdp nidc sinh hoat

V&i so dd niy, khi c6 chdy, m& voi citu hoé thi tram bom cap 2 (dp luc cao) cla nha
mdy nude lam viée, cap nude ciiu hod cho cong trinh. Tuy nhién, G Viét Nam hién nay
so dé nay chua 4p dung duoe (do 4p luc nude yéu).

Cic bo phan cifu hod dugc dat trong | hop ky thuat, treo tudng & sanh tidng, hanh
lang... tai nhiimg vi tri dé thdy, goi 12 hop citu hod. Trong hop ¢6 van khod, khdp néi, Ong
mém va voi phun (lang phun).
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Hinh 2.16: So dé nguyén Iy hé théng citu hod ban cé dinh (citu hod vdch tudng)
két hop véi hé théng cdp nudc sinh hoat

b) Hé thong citu hod thii cong ban cd dinh két hop khong hoan toan voi hé thong cdp
niféc sinh hoat

1 - My bom nudc én két O e
2 - May bom nudc cl hoa N w ®
3 - Két nurc mai O N, —_—
4 - Van phao ' |
5, 6 - Cac miéng |3y nudc g ; | ‘ ‘@
7- Vi citu hod uet - = D =
8 - Tru cdp nudc bd sung 2. N
9 - Van xa khi tu dong L 1 I »e | 1.
10 - Voi ¢iu hod kho O o LoD
- gng ditng hé théng 6t -4 4 — -
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Hinh 2.17: So dé nguyén Iy hé thong ciu hod bdn 6 dinh
két hop khong hoan toan véi hé thong cap nuée sinh hoat
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* Vi so d6 nay:

Méy bom cifu hoa dat riéng, chi lién quan véi hé thong cidp nudc sinh hoat khi két
hop véi nuée du trit trén két mai dé citu hod ban dau (10 phit).

Hoac c6 thé bé tri hé thong ctiu hoa vdi kho, chd xe ctu hoa dén 1ap vao tru cdp nudc
ngoai nha dé 1y nudc ciu hod.

c) Hé théng chita chdy Drencher (c6 thé diéu khién béng tay hoac diéu khién tr dong)

Heé thong nay ddu voi hd khong chifa nudc, thudng phai bd tri cling v6i ddu do bio
khoi, dau bao chay.

Két Van x4 khi tu déng

Gng chinh

Woiia iiiid
e/ [ 1y

& mach vong ’(/ /. (énalamgﬁ /f / / 1/

Try cdp nudc ciu hda ngodi nha

) ARl

— . Ong chinh
1 2 13 1
< . 1- Bom cdu hoa chinh
Ong dan nuéc chinh 2- Bom ciu hog du phéng
tir bé chira 3- Bom bi 1
- - - - - - g a4
. = "\ 0Ong hdi v& bé chira

Hinh 2.18: S0 dé hoat déng cia hé thong chita chdy Drencher va Sprinkler

Vi phun Drencher ¢é d = 8; 10; 12,7mm h, dat ¢8 dinh.

M&bi vdi phuc vu tir 9m?® - 11,6m?. C6 thé phun tzo mang ngan cich chdy.

Voi duge dat cao cach san khong qud 10m (theo tiéu chuén).

Khi ¢6 chdy, ddu dd bdo chdy (bdo khéi) bdo vé trung tam va bdo dong tai trung tam
diéu khién, kich hoat mdy bom (diéu khién ty dong) hoat dong, hoac ngudi truc bao vé
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badm nit m& van khod nudc ciu héa cho phong (noi) xay ra chdy. Cing mot lic s& ¢
nhiéu vdi cling x4 nude (vi khong thé bé tri van nude cho nhicu voi).

Nhu vay ding diu voi chifa chdy Drencher s& t6n nudc citu hoa hon, do tr dong hoa
chua cao, thudng dp dung nhiéu cho cdc cong trinh cong nghiép, noi cé chia chit gay
chdy va d& chdy nhu nha mdy gidy, xuong ch& bién gb, kho vai, kho gidy, gara 6t xe
mdy & tang ham v.v...

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

Hé théng nay ddu voi kin, mbi vdi duge bit bang mot béng dén dién tir, cam nhan va
nhay cam v6i nhiét do. He thong ndy dung may bom tu dong, trong dudng 6ng uon dam
bao ddy nuéc (d0 dp luc). Khi nhiét do khu vyc tang lén dot ngot = 70°C (tuy loai dau
voi san xuit c6 do nhay cim khéc nhau, c6 thé phai lén t6i 100°, 150°C) béng dén ty nd
va nudc tir dau voi ciru hoa phun ra.

- Vi Sprinker ¢6 d = 8; 10; 12, 7mm.

- Vbi ¢6 thé phun bao triim trong pham vi ban kinh 1,5m.

- Uu diém cha loai nay 13 tu dong phun nuéc citu hoa tai diém cam nhan nhiét cao
nhit noi xay ra hod hoan mot céch chinh xdc, néi mot cich khdc 1a chdy tai diém nao
phun nuéc cifu hod tai diém d6. Diéu nay da khéc phuc duge nhuge diém clia dau voi
phun Drencher, tiél kiém nudc hon v6i do tu dong hod cao. D€ dam bao do an toan cao,
c6 thé 13p kém theo hé théng ddu do bio chdy, chudng va loa bdo chdy...

2.2. HE THONG THOAT NUGC TRONG CONG TRINH

2.2.1. Phan loai ciac hé thong thodt nuéc cong trinh

He théng thoat nuéc cong trinh, gém céc loai sau:

- Heé thdng thodt nudc sinh hoat;

- Hé thdng thoat nudc mai;

- Hé thong thodt nudc san xuat;

- Hé théng thoat nude hdn hop.

2.2.2. Ong va phu ting néi éng

2.2.2.1. Ong PVC

Hién dang st dung rat phé bién trong thodt nudc céng trinh va théng hoi. 6ng dai 4,
5,6m; d = 15 + 200mm; day 1,25 + 12mm.

N&i biang keo dan, gioang hay ren.

2.2.2.2. Ong sanh

6ng dai timg doan 0,5m; d = 50 + 200mm; cdu tao diu bit, dau tron.

N&i bing xam vita. Hién rét it ding vi hay v& déap.
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2.2.2.3.0n g ximdng diic

Dudng kinh ong tir 100 + 200mm,

Phu tang néi éng: Ciing nhu 8ng cip, éng thodt nudc ciing ¢6 nhimg phu ting néi
éng nhu: Cit, té, 6ng cong chit S, 6ng 16ng (mang xong), con, Y, chit thap.

2.2.3. Nguyén tac thiét ké thoat nuée trong nha (hinh 2.19)

Khi thiét ké thodt nuéc phai bé tri &ng thodt xi, tiéu riéng vao bé phét; cdn cdc ong
thodt nudc sin, nudc rira giat phai di theo tuyén khic dé khong bi xéng mii ctia bé phot
nguoc lén va khéng bi phd huy vi khudn yém khi trong bé phét.

,;a

e

=
| Ong thang hai chinh

3 (‘Pl‘ﬂ j:%

Eecrcr e d

:t..._).—-y—)-"--,;?. —f—-(_

o
r\/f\/r Gng thong hat phu
T 1
.

f i, o9
zﬁg_&‘g 1 T i—k e
z )-—»—-»-h%,}m —(-(—-T
%/ éng théng hai phu
I
Dl
T 1
fe ol | 1q 40
2 i T g
):Ea 2 T T ?—LE"M %‘B’L
Er-:-j-t;—#% TwmrmTﬁ —ﬁ-ﬁ
1/\// \Z{ Gng thang hai phy
I I
R
Plio o9
gﬁ )-.“.ﬁ_'g :l[ ¥ %‘P—*{A :A :

78

\_(_(_(2

\'\r\—(—{—(i(?

3y

.........

......

052

@
[7e
]ﬂ'

[:31]

Y

o)
Z

E 3
et L o ———t— et B bl T e A ——t—¢
o 2] 2
3
-
N

\-4—(—4—%4

J;_.(
T

LA

Bé phét

3

2}

=Y

{6ing thang hai chinh

trrr i‘kﬂ"%‘%
S
/\fF\’ dng thong hai phu

—-(-—(
4 \% Ong théng hoi phu

E‘:*
\isihﬁ
f Uf dng thang hai phu

i

;(—(—(—m—4—4—<—<

-3

{1

i

R —
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2.2.3.1. Déi voi ong nhdnh

Nhiém vu clia 6ng nhdnh 14 dan nudc thodt tir cdc thiét bi vé sinh hay phéu thu nudc
san vé ong dimg. Pau tuyén nhénh xuéng phai cé 156 théng hoi.
Dudng kinh éng nhdnh phu thu¢c vao dudng kinh thodt ctia thi€t bj vé sinh, chi€u dai

6ng nhanh khong nén dai qua 5 + 7m.

Ong khong duoc di giy khic.

Gée chuyén huéng >135° va phai
¢6 éng thong tac.

Ong ¢6 thé di dudi san, treo trén
tran k¥ thuat, 16 thién hoac di ngam
trong san.

Do doc vé phia 6ng ding 3 + 5%.

Moi 6ng nhanh khong thu quéa 5
xi va phai cé 6ng kiém tra tdy rira.

6ng nhanh khong dugc di qua
trén phong &, bép hay cira.

2.2.3.2. Déi véi 6ng ditng

Nhiém vu cua ong ding la thu
nuéc thai tr cic 6ng nhdnh dan vé
réi dua ra &ng thdo, ra céng hodc bé
XU ly.

6ng ditng tham gia vao qud trinh
théng hoi cho dudng thodt chinh
xuéng bé xir 1y (bé phét), can bing
ap suat khi quyén cho 6ng nhénh.

6rlg ditng di xuyén doc qua cac
tang nha, ndm trong hop k¥ thuit.

Dutng kinh 6ng dimng chon theo
duong lugng tinh toan cdc thiét bi
thodt vao ong.

Po1 vé 6ng thodt nudc rira va
thodt nudc san thi dudng kinh 6ng
= 50mm.

D6i v6i Ong thoat xi, dudng kinh
ong = 100mm.

:

L

i

Ong kiém tra

Bo xir Iy

Hinh 2.20. 50 d6 nguyén Iy thodt nudc xi
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Ong thudng di thing ding, trén dng 6 dng thong tc, ty rira, kiém tra,... ching dugc
dat cao hon dung cy thu nuéc cia ting.

Trudng hop cic khu vé sinh tang trén va dudi léch nhau cho phép 6ng diing di xién
doan chuyén tiép (& doan xién khong duoc néi 6ng nhanh).

Chan &ng dimg phai cé goi da.

Tai céc san phai ¢ khung, bat d& ong.

Thuong 6ng dimg nén bé trf & trung tam khu WC, noi ¢ bén kinh 6ng nhdnh
ngin nhat.

Budng 8ng cip nudc

Putng Gng cdp nudc clru hod

Bugng dng théng hai

Budng 8ng thoat nude
E/% AR AR AR —— ———aa
</ {/ @%/ ?

/ / /

50(,100 | 1004150 §, 200 1 150

250 |

Hinh 2.21: B6'tri cdc dudng éng trong hop ky thudt

2.2.3.3 Péi véi ong thdo (doan dng thodt ra céng chung clia khu vuc)

Nhiém vu 12 din nuéc tir bé phét hay ong ditng ra ngoai va thong hoi.

Trudc khi thoat ra céng ngoai, cdn qua hd ga, Xt 1y ndi bo.

Chiéu dai éng thdo chi nén < 10m.

Cé thé chim dudi dit hay trong trin, tudng, ham.

Ong théo rét dé bi tic do nim ngang va dai, lai 12 doan cu6i cing nén thudng dong can.

Po déci=3 + 5%.

Pudng kinh 6ng bing hoac 16n hon éng ding chinh.

Doan xuyén qua tudng, méng phai c6 bién phap xu 1y chéng lin, 1am v, gdy, nit 6ng...

2.2.3.4. Théng hoi cho hé thong thodt nudc

Nhiém vu chinh ciia dng thong hoi la thai cac khi doc (di 1én mai, cdch mdi 3m) va
diéu chinh dp sudt trong tuyén thodt bing dp suat khi quyén (€ van thuy lyc trong céc
xi phong dugc Sn dinh, trdnh 6 nhiém ra ngoai).
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Tuyén thong hoi doc 14p chi dé cap trong truong hop tuyén thodt khong dap ing duoc
nhu ciu thoéng hoi.
Cu thé cdc trudng hop sau phai dat ng thong hoi doc lap:
+ 6ng ditng thodt nudc c¢é d = 50mm ma luu lugng thodt g > 2//s;
+ Ong dimg thoat nudc c6 d = 100mm ma luu lugng thodt g > 91/s;
+ Ong diing thodt nudc c6 d = 150mm ma lwu luong thodt q > 20//s.
Ong thong hoi khéng dugc ndi véi ong thong gié cla nha.
Dinh x4 hoi phai cdch xa not ¢6 ngudi qua lai va sinh hoat, thudng cao hon méi > 3m.
2.2.3.5. Cdc b6 phdn kiém tra, thong tdc
- Ong kiém tra (6ng tham, cira tham):
+ Dat trén 6ng ding: dé kiém tra 6ng thoat chinh (6ng ditng) khi ¢ sy c6. Thudng
cao cach mit san tir 70 + 80 cm;
+ Khoéng céch clta tham tuy thuée vao dudng kinh dng diing va loai nudc thai.
- Ong tdy rita:
+ Nhiém vu la dé thong tic cho tuyén nhanh thodt xi;
+ B& tri & ddu 6ng nhanh c6 tix 3 xi trd 1én. Ddu Sng tdy ria c6 niit day 15 thong tac
dat phang mit san.
- Ong thong téc:
+ Nhiém vu ciing dé thong téc cho 6ng diing hoac tuyén nhénh;
+ Thudng 13 & hodc ciit xién (chit Y) dat & ddu tuyén Sng hodc & ché doi hudng cla
tuyén nhanh;
+ Péu té hoic ctit ¢é niit bit bang ren hoac xam vira.
- Ga thodt nudc:
BS tri doc theo tuyén thodt nudc nim ngang (6ng thdo), hoidc tai nhing noi chuyén
hudng cha 6ng thoat.
Nhiém vu 14 d& tham nom, tdy rlta, nao vét biin va thong tic khi cén thiét.
Khoang cich ga quy dinh:
+ 6ng d < 600mm —L_,,. =50m;
+Ongd =600 - 1400mm — L, =75m.
Phén loai hé ga cé:
+ Ga né1 (nhu néi trén);
+ Ga kiém tra: dit trong chi gi6i xay dung, trudc khi ra cdng ngoai phs;

+ Ga ha bac: Ga ¢6 d6 chénh léch tuyén dén va tuyén di >1,5m.
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Bing 1-5: Khoang cach 6n nhit giita dng kiém tra va dng tay ria

Khoang cdch 16n nhat phu thugc vao tinh chdt nuéc thai
Pudng kinh - - - N - o i 1
dng (mm) San xut Sinh hoat, Sin xudt c6 nhiéu | Loai thi€t bi
khong bin san xudt bin chdt lo limg
50 15 12 10 Ong kiém tra
50 10 8 6 Ong tdy rira
100 + 150 20 15 12 Ong kiém tra
100 = 150 15 10 8 Ong ty rita
200 25 20 15 Ong kiém tra
2.2.3.6. B tu hodi (bé phét)
MAT BANG Ong d = 200
{Co thiing 18 xung quanh}
Bng thoat hai Ong d=100
335 4150 20 220 335
{ng dén phan i ]
d=100~120 Ong thoat hai
\ Zz d >150
_Il \\ gt 2 %
\\\ /\Méng loc
N %
Vira x.m mac 75 ~ & | iy,
day 20 ; T\j;} oW 7 Z Z 1
: AN /x_\ : / / 7 —
: Z ////lﬂ////////////////////// 7SS IIIILY. Gng thoét néi véi
Rén bé 400x400 phia | NSp thim 500x500 500 §2p e thoal nucc chung
trén {ban BTCT) (& ban BTCT)
cf nap 500=500 L _
B3n BTCT Ong thoat hai d >150 Ong thoat hai d>150

cao vudt qua ma:

Néc tham béing BTCT

e

—l—-—— cao vuot qua mal Mang loc
Gngddnphan [ 41 Cao hgn mat nude <
d=f00-1%5 n 50-100 / 0
% .
r— Z = % -
7 R 7 1 7
F—— 7 11
Z Z 7 o — %
- A = g o
8 222 //MMW/WWJ
Vg M o g: ;a“ﬂh“:;%% Biin BTCT c6 15 da
CAT 141 | Lép BT gach v& 40-50
hodc ga dam vira
M mac 500)

Hinh 2.22: B¢ tw hogi loai ¢6 ngdn loc
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o hi d=100
a8
o
B|e
g8 g 1
&
Tru gach 3 6ng
]
7 %
| g d=200chdyra
0 cng thoat nudc chung
4 ,
Nap bigt £ B 3920 500 220 CAT 44
Z2OTS00 SI0E0  Ngp bed NapB
= 7
7 ! ) g be tong =200 chéy
Z — % - ? 9 ra céng thanh ph¢
/
] CAT33 9 LN BT zzzzza
= 1. Tru gach da 6
TSI, 7 L Jru gach dd ong
Trugachdsong| " BT gach v&hodic d4 dém vila % | | BT gach v holic 84 dam
XM méc 50 day 200 vita XM méc 50 day >200

Hinh 2.23: Bé nt hoai kiéu ldng

Nhiém vu dé xir 1y chat thi hitu co ran va 1am sach nuéc thai khong con can ba trude
khi thai ra tuyén céng chung cta thanh phé (viéc tiéu huy cdc chat ran hitu co nhd vao
mot loai vi khudn yém khi trong bé phét).

Nudc thii sau khi vio bé phot (ngap nudc) tinh véi thdi gian luu nuée 2 ngay & trang
thai limg 1o réi bat ddu tham gia 1én men, phan huy va ling ddn xudng ddy bé (v6i thdi
gian t6i thiéu 13 6 thang méi phan huy hoan toan). -

Phan loai: C6 2 loai: + BE phdt c6 ngan loc;

+ B& phét kiéu ling.

- Tinh todn thé tich bé:

Thudng ngan chifa ¢ thé tich gdp 2 + 3 lan ngan loc. Thong thudng 5 nam hiit can
mot lan (tuy nhién ngdy nay d c6 chat vi sinh microphdt cho vao dé phan huy nhanh,
nhu vay thoi gian phai hidt can s&€ duge kéodai hon).

Véi 38 ngudi sit dung tiéu chudn tinh < 6 ngudi: 0,250m /nguoi.

Véi s6 ngudi sir dung tiéu chuin > 6 ngudi thi ngudi thit 7 + 50 ldy 0,16m’/ngudi.

Do bé kiéu ling don gi4n, dé& thi cong nén sir dung khd phd bién trén thyc t€.
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2.2.3.7. Ranh heé
Ranh he dé d&n nudc tir c4c 6ng dimg thodt nudc mua vao Ong théo ra cng chung.
B6 tri tai cac vi tri ¢6 Ong thoat nuéc mua xudng.
D9§ ddc doc thoat nudce i = 2% ra cong.
2.2.4. Hé thong thoat nuéc mai
2.2.4.1. Tinh todn thodt niuéc mdi
+ Budc 1: Xac dinh dién tich mai cin thodt nudc:
F=F.;+03F, (m’)

- dién tich mat bang mai;

1:‘:rmii
Fimg- dién tich mat tudng ding 4p sit mdi (néu c6).
+ Buroc 2: Xéc dinh Iuu lugng nuée mua trén dién tich mai dé:
Q =K (F.q/10.000), (i/s)
Trong doé:
Q- luong nuée mua, (I/s);
F- dién tich méi cén thoat nuéc, (m?) tinh theo budc 1;
qs- cudng do mua sau 5 phit (/s ha) (tra bang TCVN) tuy thudc vao vi tri dia ty
ctia cOng trinh.

+ Bude 3: Xdc dinh s6 lugng 6ng ding:

nz Q/qc‘ing

Trong doé:
n - s6 6ng dling thodt nudc mua;
Q - lvu lugng nude mua tinh todn;
Q- 1t Iugng cho phép 6i da ddi véi mbi dudng kinh 6ng (tra bang 1-6).

Bang 1-6: Luu luong cho phép t6i da

Dudng kinh phéu thu hoac 6ng ding (mm) 80 100 150 200
Luu lugng tinh 104n cho 1 phéu thu nudc mua (I/s) 5 2 35 -
Lutu luong tinh todn cho 1 6ng thu nuée mua (/s) 10 20 50 80

+ Theo kinh nghiém tinh nhanh so b thi cit 100m*cdn moét Sng thodt nude mua 100,
2.2.4.2. Cdc bé phdn thodt nudc mdi
a) Mdi:

Mii cé thé 12 méi bang hodc méi déc.
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Péi v6i mdi bang phai cé
do déc i = 3 + 5% vé phia
$énd (mang thu).

Mii c6 thé doc vé 1, 2, 3,
4 phia tuy theo thiét k€ kién
tric va phaa bd khu vuc

7250
5559

10000

ST TR

thoat nude mua. 2B 1=5% &
AU e =t
Mii cé thé 1am mot dot = 5 = ////
.z s s . x oS Léng ngéin rac $15 = / J
hay phiéu dot v4i mdi nhiéu o™ S0 nfuta tha nuGe ma W{ 7 -,
~ g - rd s o ry u
dot cdn ® chic thoat nudc " bl LA
riéng cho timg dot hodc mdi Sét (3x25) chon vao tuing =
trén thoat xuéng mai dudi.
- 15001100 5050 1100j600
b) Séné: 8000
Send 1a b phan mang thu A
~ = pe ~ z 4
va din nuéc mua vao pheéu ®

thu réi vao 6ng thodt dimg.
D6 déc clia sénd: i = 1%. Hinh 2.24: Lién két phéu thu voi két cdu mdi

Chiéu cao chia sénd phin chifa nuéc mua toi thiéu 1a 100mm, phén kho & trén la
100 + 200mm.

* Cach tinh toan:

Cho phép tinh 1m® méi ing v6i 2 cm’ dién tich sénd véi trudng hop send ngodi nha.

Doc trén thanh séné phai ¢6 6ng tran sy ¢8 d = 25 + 32mm, cdch déu 12 =+ 15m (6ng
dit & do cao thap hon ché thadp nhat ciia mai).

c) Phéu thu:

Li bo phan thu nudc tir sénd vac ong ding.

Thudng dudng kinh phéu thu phai Ién hon dudng kinh ong dimg (dién tich tiét dién
bing 2 lan dién tich ti€t dién 6ng ding).

Tai phéu thu phai c6 ro chén rdc (ludi chan rc).

C6 thé cho phép ndi cdc phéu thu & cdc cao do khic nhau vao mot 6ng ding.

d) OA,ng ditng:

6ng diing ¢6 nhiém vu dan nuéc mua tir sénd xudng rinh hé hoic vao hd ga.

Cé6 trudng hop ong ding co doan chuyén huéng di ngang vi 1y do nao dé Do déc cha
doan di ngang nhu sau:

+ Ong d = 50mm — dé déc t6i thidu i, = 2,5%.

+ Ong d = 7Smm —> do déc 161 thidu iy, = 2,0%.
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+Ong d = 100mm —> d6 déc 6i thiéu i ,;, = 1,2%.
+ Ong d = 150mm —> d6 déc t6i thiéu i, = 1,0%.

Vat liéu Jam 6ng phai chiu dugc 4p luc tinh khi 6ng tac. Hién nay phd bi€n nhat I
ong nhua PVC.

6ng ¢6 thé di 16 thién hay di ngdm trong tudng, trong nha, trong hop k¥ thuat, trong
hop cot gid... Chan 6ng ding phai c6 géi d&, ho ga thing dudi chan &ng phai c6 tim tiéu
nang (gidm téc, tiéu nang tranh x6i 18, phd v& hd ga hodc ranh he).

2.2.5. Cac ky hiéu thudng ding Kkhi vé so d6 cap thoit nuéce cong trinh

—++— Oing n6i thiing {ming xng) Thoét xi

—c— Canthu
—}—— Boba (rdcco)

_,i Cat gbc 90
— Cl chéch 135 | a
__T_ Chirte

Thoat bén im
—(— Déng h nude
——‘T‘\ Vai rira
—p¢— Van khoa ﬁ
—k—— Van dién tir

T
BT
Thoét chau rita
—L Van phao o
—§— Maybaom
%

Thoat tiéu

Thoat chau rifa mat

®

—Ne—Van mot chiéu

/O Voi ciu hod uét

{CH véch tuimg) Ph&u thu san

/O Vi ciru hod kho
(CH véch tudmg)
o t/ Ong kiém tra tdy ria

(I) Van giém 4p
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Chuong 3
HE THONG PIEN TRONG NHA - THU LOI CHONG SET

3.1. KHAI NIEM CHUNG

3.1.1. Dién

Pién 13 nhu cdu thiét yéu thit hai sau nhu cdu diing nudc cia con ngudi. _

Ngoai chiic nang phuc vu sinh hoat, dién con phuc vu san xudt ch€ tao ra sin pham.

Tir khi phat minh ra dién, ngudi ta da ¢ng dung ngay vao st dung trong cic cong
trinh xay dung dan dung va cong nghiép.

Ngay nay viéc san xuat va thiét k€ h¢ thdng dién trong cong trinh da dugc phat trién
vi nang cip dén muic hoan hao va rit tién nghi.

Boi vy ciing nhu hé théng cép thoat nudc, he thong trang thiét bi dién trong nha 1a hé
théng trang thiét bi k§ thuat khong thé thi€u trong bat ky mot cong trinh xay dung nao.

3.1.2. Thu 16i chong sét

Trong thuc t€ ¢6 nhiéu diém cao hodc cdc géc nhon cia cong trinth bi sét danh pha
huy gay thiét hai 16n vé vat chat va c6 khi ci tinh mang con ngudi trong cong trinh

Phét minh ra hé thong thu 16i chong sét cling la phat minh cuc ky quan trong dé bao
vé an toan cho cdc cong trinh x4y dung khong bi sét ddnh. Pac biét véi nén cong nghiép
x4y dung phét trién nhu ngay nay, chiéu cao cong trinh xay dung 16n véi nhicu cic trang
thiét bi angten va cdc thiét bi khdc dat trén mai nha, do d6 hé thong thu 16i chéng sét la
mot bo phan khong thé thiéu dugc trong cong trinh xay dung.

3.2. HE THONG PIEN TRONG NHA

3.2.1. Phu tai dién

3.2.1.1. Pinh nghia
Phu t3i dién 12 cdc thiét bi tiéu thu dién ning, chiing bién déi nang luong dién sang
céc dang khic dé sir dung vao cc muc dich cu thé ciia con ngudi. '

Vi du nhu bi€n thanh co niang (dong co dién, quat dién...); nhiét nang (b€p dién, 1o
nuéng, 10 sudi...) quang ning (béng dén dién...).
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3.2.1.2. Phu tdi dién ciia mét cong trinh
a) Cdc loai dén chiéu sdng:
- Pén chiéu sang chung déu;
- Pén chiéu sang cuc bg;
- Pén chiéu sang su c6;
- Dén chiéu sdng bao vé.
b) Cdc phy 1ai dong luc:
- Diéu hoa trung tam, cuc bd;
- Hé théng thang rhéy;
- Hé thong bom nudc;
- C4c may méc san xuat trong phan xudng, xi nghiép cong nghiép.
¢) Cdc phu 1di khdc:
- Binh dun nudc néng trung tam hoac cuc bo;
- Céc thiét bi van phong nhu: mang vi tinh, mdy photocopy, cic thiét bi dién gia
dung khdc nhu dai, tivi, quat...;
- Cic loai may co khi nhé trong gia dinh.
3.2.2. Tinh toin so b cong sudt tiéu thu dién sinh hoat va chiéu sang

3.2.2.1. Tiéu chuén sit dung dién sinh hoat va chiéu sdng tong quat cho mot cdn
phong trong ngoi nha (tra bang dé tinh todn):

Dac S6 lwgng cin phong trong ng6i nha
didm Cic phén tir (don vi tinh 1a kW/1 can phong )
can | vakétc#ulwsidien |[Tei| - { - |- |-|-|-|-1-|-|-1]-"4-
phong 316|9|12|15|18|24] 40 | 60 | 100|200 | 400 {§00
Day céch dién diing tr
Ding | o) cach dien Aung ORE | 51y 6113112 |1.1|1,0{09] 0.7 |0,61|0.53|0.48|0.42 0,40
b diéu kién thay thé phirc tap
&p
May bi€n 4p diing day tré
ga |AyDInIpAUNgAYTER |, 511 s11,1]0,9(0,8(0,7]0,6] 0,5 [0,48]0,46|0.44{0,42|0,40
khong thay theé don gian

Day cach dién ding trong
Diing diéu kién thay thé khé, [4,012,5]|2,2]12,112,0|1,8(1,7( 14|12 |11 0.88/0,82 0,79

bép phiic tap
dién M4y bien 4p diing ddy trén
khong thay thé dé dang

4012,3(1,711,5(1,4]1,3|1,2| 1,1 |1,05(0,96/0,88(0,82|0,79
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3.2.2.2. Tiéu chudn chiéu sing va st dung dién sinh hoat tinh trén m’ san

S6 TT Tén phu tai dién Pon vi tinh W/m? san
| Chiéu sdng cho nha & + bép 12
2 Chiéu séng cho cdc phong cong céng 8
3 Phu tai sinh hoat khac cho cdc phong d+bép 30 = 40

D6i v6i nha cao ting hodc cong trinh quy mé 1én ¢o st dung céc thiét bi dong co 1on
phu thang mdy va diéu hoa trung tam thi tinh 80 + 100 W/1m? san [theo tai liéu MY -
"Mechanical Eletrical Equipment for Building” .

3.2.2.3. Phuong phdp tinh tiét dién ddy so bo cho tirng khu vuc dung dién

+ Buéc 1: Tinh téng cong sust cic phu tii dién dung trong dudng day:

P=P, +P,+P;+...+P,
+ Budc 2: Tinh cudng do dong dién can thiét di qua day:
P=UI - I(A) = P(W)/U(V)
Trong dé: P - tdng cong suat (W, kW),
U - hiéu th€ ngudn dién (110 = 220V},
I - cudng do dong dién (A, kA).
+ Buéc 3: Tinh tiét dién day:
F = I(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 heé thong dién trong nha

Mang ludi dién trong nha dugc cung c&p tir mang dién ha thé (tir mang dién cao the
qua bién 4p ha th€ clia khu vuc). Bao gém: dudng day cung cdp dién ngoai nha vio th
dién tng va dudng day phan phéi dién trong nha.

Hinh 3.1: So do
nguyén 1y cap
dién tix ngodi  Ngudn cao thé

vao cong trinh

1. Tram bién 4p; 2. Nguon dién ha thé; 3. Ngudn cap dién cho 3 pha;
4b. T nhénh: 4a.Th dien chinh; 5. Day cdp dién ngoi nha.
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Trude khi bé, tri tuyén day dién trén mat bing cong trinh cdn phai xdc dinh vi tri t
dién tdng r6i phan phoi cho méi nhdnh (hinh 3.4a) (c6 thé 14 theo s6 tdng hay theo timg
bd phéan chitc fiang cha cong trinh,...). Sau d6 xéc dinh vi tri cu thé clia cdc bang dién
phan phdi, 4ptomat (cdu chi) va cdc tuyén dén cho phu tai (hinh 3.4b).

a) Nguyén tdc bo'tri duong ddy:

1. Cic cong trinh x4y dung trung binh va 16n phéi dugce cap dién 3 pha (4 day) do
luong phu tai dién 16n (1 pha khéng dép ing ndi gy mat can bang cho mang chung khu
vuc). Cac phu tai dién trong cong trinh cling phai dugc phan bo déu cho 3 pha trinh b6
tri lech pha dé gay ra sy c& trong dong dién.

T T dién phan phdi ting ...

s

|
L1

Cép tgi cac
<|:._/ thiét bi diing dién

—»

—* T{ dién phan phdi
ting 2

Ti dién tdng

Th dién phan phéi
tang 1

A

Til dign phan phdi
tang ham 1

Q Day dién ngudn
A~ »

Tdi dién phan phdi
tang ham 1

Hinh 3.2: So dé bé'tri tii dién tong va tii dién phdn phéi cho dién sinh hoat
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Hép cdng to

Td dién ting _-\ = Bang dién cin ho 1
—-\ = Bang dién cin hd 2
. _..\ — Bang dién cin hd 3
—-\ — Bang dién cin ho 4
—-\ = Bang dién cin hd 5
BN = Béngdién canho 6
L
BN _ Dén hanh lang

L

Hinh 3.4a: So dé nguyén 1y phan phéi dién v tii dién tdng dén ti dién cdn ho

L - Cép dign dén quat
—-\ Binh dun nudc nong
| . Didu hoa

— - Bép, 1o sdy

| 0 cam

L
Hinh 3.4b: So dé nguyén 1y phan phéi dién tir bdng dién ra cdc phu tdi

2. Trong c4c cong trinh nho thi cap dién 1 pha:

3. D61 vdi duong day trong nha khi thi€t k€ can chd y:

- Day c6 thé di ndi mat ngoai tudng, trdn, trén cdc si céch dién, hodc Gng gen vudng
c6 ndp (c6 thé ngoai mat tudng hodc bang mat tuong).

- C6 thé dat ngdm trong tudng, tran, san (hinh 3.5) bén trong ong cédch dién va bao vé
bing 6ng nhya ciing hay mém. Néu véi s6 lugng phiéu day cung b& tri, nguoi ta phai dat
trong cac hop gen 16n (c6 gid d&) chon ngam tudng.

- Tat ca céc linh kién va giai phép phuc vu cho mang dién trong nha truéc khi dat déu
phai dugc su théng nhét ciia chi tri thiét k& kién tric.

4. Dudng day phan phai di t bang phan phéi ra phai dam bao céc chi tiéu sau:

- Chiéu dai cung cap < 80m (1 pha).

- Cong sudt phu tai trén mot dudng day < 20A (cudng d6 dong dién).

- S6 lugng thiét bi trén mot dudng day khong dugc qué nhiéu, phai < 20 thi€t bi (g6m
d&én va 6 cim).

- Pudng day phan phdi thudng di cach trdn va cich san 0,3 + 0,5m, tai cdc vi trf €6
dén tudmg thi thap hon dén 10 + 15cm (dé tranh bi khoan vao day).
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Mt san hoan thign

hép néi 4

Elelb

> AN

Tram BA tron bd BFB1

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

5. P6i véi cac phong khdn gia > 250 ngudi ciing phai ding dién 3 pha (4 day) va
phan phdi ra nhiéu bang dién diéu khién riéng biét cho ting khu vyc, chic nang va phan
b phu tai cho déu trén 3 pha.

b) DJi véi cdc thiét bi dién:

1. Tu dién vi bang dién:

- La vi trf néi dudng day cung cap (dén) va dudng diy phén phdi (di) (noi bo trf cdc
thiét bi bao vé va diéu khién cho khu vic phu trich).

- bat bang phan phai dién tai trung tam ctia phu tai dé giam duge chiéu dai cta ludi
dién phan phdi.

- Dt & vi tri dé lui ti va thuan tién cho viéc bao quan, van hanh, stra chifa.

2. Cong tac dién:

- Cong tic dén clia timg phong nén d4t canh clia m& dé thuan tien sk dung khi vao phong.
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a)

Hinh 3.6: Mot s6 loai céng tdc va & cdm: a) Cong tdc va & cdm ldp trén mdt tuong,
b) Cong tdc mét pha; c) Cong tic mot pha c¢é dén bdo

- Néu phong 4m w6t phai dat cong tic & ngoai hodc tai phong it am udt hon (tuyét doi
khong dat cong tic dén trong phong tam, phong vé sinh).

- Trong céc phong dai, ¢6 2 cira ra vao & hai ddu hodc & cdu thang lén xudng céc tang
thi nén dat 2 cong tic dao chiéu & 2 dau dé tién sir dung.

- D6i v6i cdc phong rong hay hanh lang c6 nhiéu dén ciing chiéu séng thi ¢6 thé ding
chung mot cong tac.

3. O cim: (st dung loai an toan c6 1ay che khong s& tay vao cuc dién dugc).

- & cém thudmg dit cdch san 0,3 + 0,5m.

_ Vi trf § c4m phai theo sy sap dat néi that va cdc thi€t bi cu thé trong phong (vi du: vi
tri td tudng dat tivi, dii; vi tri saléng can chd cim dén, quat; vi tri giudng nga, dén ngu,
dai,... vi trf ban [am viéc: dén ban, mdy vi tinh,...).

- Vi trf 6 c4m dién thoai va  cim angten cling phii theo sy sap dat noi that noi cin
b6 trf dién thoai va tivi,... '

4. Quat tran:

- Ban kinh phyc vu tir 1,5 + 2,5m.

_ C6 thé b6 tri tir 1 hay nhiéu quat tran trong mét phong tuy theo kich thudc, dién tich
phong, song phai phan bé ban kinh phuc vu cho hop 1y sir dung.
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5. Cic thiét bi diéu khién: cho 1 cum hay mot phu tai (cdu dao, &ptémat, khoi dong
tir, cau chi,..). Céc thiét bi nay thudng dugc b6 tri & ddu dudng day (d4u nguodn), doi véi
day | pha thi phéi nam trén day néng (pha néng).

- Ciu dao: 13m nhiém vu déng va ngat mach dién, trong qué trinh dong, cét c6 thé
Xay ra tia lra dién, do do trong céau dao thudmg cé bd phan dap tat hd quang dién.

- Aptomat: vira lam nhiém vu déng va ngat mach dién vira lam phiém vu bao vé khi
¢6 hién tuong chap mach.

- Khéi dong tir; nhiém vu bao vé khi 6 hi¢n tugng qué tai xay ra (nhay role ngat dién).

- Aptomat chdng ro ri va chap mét dién: phat hién rd ri va chap mat dién dé sira chita
dudng day, vita c6 nhiém vu déng, cat, bao vé khi chap mach lai vira tu dong ngat mach
khi trong mach cé hién tugng ro i dién (chap mat...). Néu dit cuc b thi ¢6 thé tim va
khic phuc bo phan bi o ri.

_ Cau chi (cu chay): Khi c6 su ¢& chap mach, day chi dit chdy va ngit mach an toan.

6. Den: B6 tri den 13 phdn thiét k& chiéu sing nhan tao trong cong trinh gbém nhiing
van dé sau:

- Phan loai dén chi€u sang:

« Phan theo chifc ning:
+ Chiéu sdng 1am viéc va &.
+ Chiéu sdng su co.
+ Chiéu sdng dé phan tin nguGi.
+ Chiéu sdng bao vé.
« Phan loai theo tinh chét phan b6 4nh sang:
+ Anh sdng tryc ti€p:
0 + 10% lugng quang thong hudng 1én.
90 + 100% luong quang théng hudng xudng.
+ Anh sing tdn xa:
40 + 60% luong quang thong hudng 1én.
60 + 40% luong quang thong hudng xudng.
+ Anh séng phan xa (dnh sdng gidn ti€p):
90 + 100% luong quang théng hudng l1én.

10 + 0% luong quang thong huéng xudng.
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« Phan loai theo c4u tao dén:

+ Pén hd (béng tran): Béng dén khong duge bdo vé, ngin cich véi moéi trudng
xung quanh.

+ Dén cé bao vé&: Béng dén dugc ngan cich v6i moi trudng xung quanh bang bau
thuy tinh trong hoac ma.

+ DPén chéng 4m: Béng dén, dui dén, bo phan phan chiéu 1am bidng vat liéu chéng
dugc tdc dung clia 4m uét.

+ Peén chdng bui: Bao ddm khéng roi bui vao trong dén (ding cho bénh vién, phong
thi nghiém).

+ Dén chéng né: Loai dén dang riéng cho céc cong trinh gay ra nhiét do cao, hoac dé
giy chdy né, (néu dén bi nd khong gay anh hudng v4i moi trudng bén ngoai).

« Phan loai theo giai phip chiéu sang:

+ Chiéu sing chung: dung d&n dé chiéu siang cho mot khu vuc khong gian (budng
phong, hanh lang, 16i di, sanh, ciu thang...).

+ Chi€u sang cuc bo: dung dén dé chi€u sing cho mot pham vi nhdt dinh cén dnh
sang (vi du nhu tai bé mat ban lam viéc, chiéu séng tranh anh, ti trung bay vat phdm,
tugng, sa ban, san khau....).

« Phan loai theo cdch ldp dat:

+ Dén treo tran;
+ Dén 4p trin;
+ Dén treo tudng, cot.

* Phicong phdp b6 tri chiéu sdng nhdn tao trong nha:

Khi nghién citu bé tri dén chi€u sdng trong nha ngoai viéc can dit dnh sdng phuc vu
con phai chii ¥ dén viéc 1am tang hi¢u qua noi that kién tric cho can phong.

Thong thudng d6i vdi hé théng dén chiéu sing chung phuc vu cho phong lam viéc hay
phong & c6 do cao 2 + 3m so véi mit phing cong téc (12 mat phing cich mat sin cong
trinh 0,7 + 0,8m). S6 luong dén tinh theo tiéu chudn chiéu sing W/m® san (tra bang).

Ngoai ra c6 thé b6 tri thém dén, tudng, cot, dén phan xa... dén trang tri noi that dé
déng gop thém vio dnh sdng chung hoic sir dung dnh sdng diu vao nhing lic nghi ngoi,
4nh sdng giao thong, di lai, dé tiét kiém nang luong dién. Bdi vay trong mot khong gian
kié&n triic ¢6 thé bé tri nhi€u loai dén khic nhau.

Vi tri clia dén chiéu sing trong mét cin phong cdn xédc dinh theo két cau cha khong
gian d6 (nhu dam, tran, tudng, cot, mang nho ra, thut vao... Chon khoang céch céc dén
can dam bdo nhip diéu dnh sang hoa hop vdi nhip diéu kién triic.
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D6i v6i cac phong ¢ nhiéu dén trin, cdn phai lam tran treo (trdn ndi that) tao
thanh trin k¥ thuat dé he thong dudng day cdp dién di phia trén (dé dang cho thi
cong va sira chira).

Nhitng cong trinh 16n, cao tang, ¢6 nhiéu khéng gian cédn chiéu sang va sinh hoat,
nhat thi€t phai c6 hop ky thuat ding cho hé théng dién di tir t dién tong lén d€ phan
phoi cho céc ting qua cdc tran k¥ thudt hodc san k¥ thuat.

Ngoai ra khi thiét k& chi€u sang nhén tao, cdn tao ra nhimg hiéu qua vé § tudng trong
khéng gian kién tric nhur chiéu sang vui, chiéu sdng trang trong, nghi ngoi...

+ DG6i v6i chi€u sdng vui: Cin tao khong khi phan chin, khi sic tuoi vui, nhon nhip,
cén dat cdc yéu clu sau:

D6 roi trong khong gian cén chiéu sing phai c6 tri s6 khd cao.
Anh séng c6 mau sic ruc 13, phong phi va luon chuyén dong linh hoat.

+ Déi v6i chi€u sdng trang trong: Sit dung chii y€u cho cac cong trinh hoi hop, don
ti€p, dam thoai hay & céc vién bao tang, cic vién nghién ciu.

Nguyén 1y 1a diing nguén séng chung dé tao ra chi s6 do roi phan bé déu trén toan bo
bé mat duoc chiéu séng. Nhing vi tri quan trong nhu ché ngéi chia chi tich doan, chd
ding cha dién gia, chd dat cdc vat trung bay quan trong cén dugc ting cudng chi€u sing
bang hé thong cuc bo.

+ D31 v6i chi€u sang nghi ngoi:

Thudng duoc ding trong céc phong ngu gia dinh, khach san, nha an dudng, bénh vién...

Nguén séng sir dung & day 1a ngudn sdng phan xa dé mat phing ngang cting nhu mat
phing thang ding c6 tri s6 do roi thip, mau sac 4nh sdng diu nhung &m 4p.

+ Déi véi chiéu sang hoat dong:

Chiéu sdng hoat dong thudng ding trong ciu lac bo, cung thé thao, nha thi dau, san
khau biéu dién...

Sit dung loai ngudn sang sao cho tao d9 10i ¢6 tri s6 cao va ¢6 thé diéu khién di dong.

Mau séc phu thudc vao yéu cdu clia ngudi st dung va ky thuat cha timg loai hinh sit
dung hay trinh dién va k§ thuat quay phim, truyén hinh. '

+ D61 véi chiéu sdng thudc hé néng:

Chi€u sdng thuoc hé néng la ding ngudn sdng phdt ra dnh sing ¢6 mau néng nhur:
mau dé, cam, vang, hong...

+ Doi véi chiéu sang thudc hé lanh:

Chiéu sdng thudc hé lanh 1a ding ngudn séng phat ra ¢6 mau lanh nhu: mau xanh 1o,
xanh tim, xanh 14 cay...
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3.3. HE THONG THU LOI CHONG SET

3.3.1. Khai niém

3.3.1.1. Su hinh thanh sét

Sét 12 hién tugng phéng dién hé quang gifra hai déi twong dién tich ¢6 cdc ion ngugc
ddu (am hoac duong) dé trung hoa 1an nhau giita cdc ddm may giong, hoic gita ddm
may giong véi dit. Khi xay ra sét s& tao nén mot ving dién trudng ¢6 cudng do rat manh
kém theo tiéng nd va dnh sang hé quang goi 1a chdp.

3.3.1.2. Phdn loai

a) Sét ctia cdc con gibng:

Sét xuat hien nhiéu nhat khi ¢é cdc con giéng va hinh thanh tir cdc ddm may mua
chita riit nhiéu hoi nuéc, ¢6 dudng ranh gidi v6i viing khong khi xung quanh twong doi
15 rét, ddng thdi véi viec di chuyén nhanh cla dong 1am xdo tron cdc vi tri cha ddm may
giong c6 dién tich khdc ddu dén gin nhau, mat khéc ting nhanh viéc tich tu céc ion gay
ra sét.

Khi c6 bdo khong hinh thanh sét vi ban chat ciia bio Ia dong khéong khi va hoi nuée
xody quanh mot tim goi 1a mét bdo (hay tam bio) véi téc d6 16n, dong thoi tam béo dich
chuyén cham cé huéng, nén cic ion sinh ra bi trung hoa ngay trong xody béo, khong thé
gdy ra sét dugc.

b) Sét khong kém theo cdc con giéng:

D6 13 sét duge hinh thanh tit cic ddm may hoi nuéc cé cdc ion do ma sit vdi khi
quyén, do bi phan chia bdi céc tia vil try, hogc bi tham nhp ion tir tdng dién ly trén cao.
Thudng 12 nhilng con sét nhé va it thdy trong liic trdi quang may tanh.

c) Sét hon:

D6 1a sy tich tu mot lugng ion cing ddu trong mot lugng bui, hot nudc xody tron
tao thanh mot khoi cdu di chuyén trong khong gian, doi khi ¢c6 mau do - da cam, di
chuyén cham nhung quay khd nhanh, phét ra nhiing tiéng dong nho, nhing tia lira dién
vi khong khi cé mui chdy clia ting 6zon. Doi khi con bay thing vao trong nha. Khi
gap vat can gy ra né thanh mot con sét nho, 6 thé 1am héng mot phan cong trinh,
lam d6 mot 6ng khéi.

3.3.1.3. Pdc diém ca dong dién sét

Déng dién sét cudng do rit cao. Dong sét nho thudng 13 5 - 6 kA, sét ¢& trung binh
khoang 30 kA, dac biét cé thé 16n t6i 100kA =+ 135kA (khodng 2% cic con sét).

Thdi gian x4y ra sét rit ngén, vai % giay. Mic do ting, giam cudng d6 dong dl/dt cuc
nhanh c6 thé 161 10kA/us (micro giay = 1 : 1000 giay).
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3.3.1.4. Cdc giai doan hinh thanh sét

« Giai doan 1: Xudt hién triong hi¢u iing fink di¢n va xudt hién cdc diém nhdy cdm

Mat dat viing c6é ddm may giong
di qua xudt hién mét hiéu tng tinh
dién ngugc ddu véi dién tich ddm
may. Cic ddm may khdc ddu c6 xu
huéng dén dén céc vi tri gan nhau
nhu thip nhat & phia dim may va
cao nhat & phia mat dét do luc hut
finh dién, dé c6 thé trung hoa lan
cho nhau.

Nhu vay nhiing vat thé nhu cédc
cong trinh nim trén phdn mat dat
dé cang lén cao, cang c6 kha nang
tich tu mot lugng dién thé nhiéu hon, s6m hon. Nht 12 trén d6 cé nhitng diém cao nhon,
sin sang phéng dién tich vé phia ddm may giéng, con goi la céc diém nhay cam sét.

Hinh 3.7

Loi dung dic diém ndy ngudi ta nghién ciu phat minh ra thu 16i chéng sét. Thu 161
phai 12 nhitng diém nhay cam nhat d& bi sét danh trudc nhit ciia khu vire, hoac trén mai
cong trinh.

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

Dong tién dao 1a dong dién tich phéng ra tir hai d4m may tich dién trdi ddu hojc giita
ddm may giong trdi ddu voi cdc vat thé, cdc cong trinh trén mat dat (tai hai diém gin
nhau nhat) xust hién trudc khi c6 thé xdy ra sét dénh, thuong tap trung & cdc diém nhay
cAm tir hién twong hiéu ing tinh dién.

Nhu vay tir c& hai phia déi tugng hinh thanh dong tién dao ion dan ndi lién véi nhau. -
Dong tién dao chi 12 mot dong dién tich nho va sém trude khi cé sét.

Dong tién dao c6 dac diém nhu mdt yéu t6 dan dit md& dudng cho su 6 at cua dong
jon rit 16n giifa cic ddm may giong phéng xubng dat.

* Giai doan 3: Sét ddnh xudng ddt

L2 viéc phéng toan bo hay phan Ién dién tich cia ddm may giong theo 161 vach san cia
dong tién dao, tao nén sur trung hoa dién tich gilta ddm may giong v6i mat dét, hinh thanh
nén sét danh xudng dat (c6 thé 1 vao vat thé nao d6 nhu ciy c6i, cong trinh, cot dién...).

Neéu dong dién tich bi can tr& do cdch dién, hoac do khong truyén kip thoi xudng dat
s& gay nd hodc phé huy tai vi tri do.

3.3.1.5. Phdn cép chong sét

C6 3 cap thiét k& chdng sét:
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- Cap 1: chéng duge dong dién sét ¢6 cudng do 1 = 200kA dung cho céc cong trinh
dic biét, nha Qudc hoi, tru s& co quan qudc gia.

- Cdp 2: chéng duge dong dién sét ¢ cuong do I = 100kA dung cho cic céng trinh
cip 1. ‘

- Cap 3: (con goi 1a thong thuong): chéng duge dong dién sét ¢ cudng do I = 30kA
dung cho cdc cong trinh cdp 2 va 3 (nha thap tudng, c6t thép nho).

3.3.1.6. Cdc bo phédn co bdn cua hé théng chéng sét

a) Kim chéng sét (kim thu 16i):

Kim chéng sét 12 bo phan ddu tién dé thu hit
sét, thuomg chiém linh dinh cao tai mbi khu vuc
chéng sét, né phai ti€p thu dugc toan bo dong
dién tich ciia sét ma khong gy ra bat cif tré ngai

> 44

-nao nhu:
- Tiét dién kim qud nho so véi tic dung cua
cudng do dong dién tich, cé thé giy chdy, chdy = %
cot thu 161. ™ b
- C6 dién tro sudt cao lam cho dién trd dan ﬂ
cao, cin trd viéc dan truyén sé gy nd & tai ct
thu 16i, ’ oz

Cot thu 161 thudng dai 2 + 3m c6 thé t6i 5m, bing Hinh 3.8: Kim thu v day dén sét
thép. Dudng kinh tai phan trén ciing d 2 25mm, dinh
nhon trong pham vi dai > 4d. Kim dugc son mét loai son dic biét ¢6 thé din dién va chong gi.

b) Ddy ddn sét:

Day dén sét 12 b6 phan din truyén toan b luong sét tir cic ddm may giong xudng dat
an toan. |

Day dan sét phai dam bao yéu cau:

- Tiét dién du 16n (d = 12mm), dién tich tiét dién >1,5cm®. Néu day lam bang déng
thi tiét dién >1cm®. Néu Ia thép ban khong méng hon 3mm.

- Dién trd suit nho, dién trd din trén toan tuyén phi hop.

- Thiét k€& s lugng day phi hgp cuong do sét.

- Lién mach, cdc m&i ndi phai cé dién trd sudt nhd hon chd day dan binh thudng.

Khong dugc bé tri day din sét & trong nha (d6i v6i chong sét co dién).

c)Tiép dia:

Tiép dia 1a bo phan truyén dién sét vio dit nhd cic coc ti€p dia rai ric hay tap trung
thanh cum gan vao vong kim loai thit hai chon dudi dat, hoac cic cum doc 1ap (hinh 3.9).
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“(4 Tigp dia cum ’
Tiép dia rai Tiép dia cum c6t kim thu franklin |

Hinh 3.9: Kim thu, ddy ddn va tiép dia

2
7 ‘ Day din sét ¢10
:‘ Chan bat sat ¢8
1000 ‘ Gng thép bio vé 650
. Z( MGihan dien
2000 " Dt min tuo nuve dém ky

N /

-------

vvvvvvvvvvvvv

2400 Coc tiép dia

= X X

Day tisp dat ¢18

Coc tigp dia (63x63x6) $18

Hinh 3.10: Coc tiép dia

Pién trd sudt cha mot cum tiét dia khodng 1,8 + 2Q (phai kiém tra do tai chd).

Khéng ding dng nudc thanh phd 1am tiép dia khi thanh 6ng moéng hon 10mm (mdi
néi khéng gay ra an mon ong).

3.3.2. Nguyén Iy va gidi phap chéng sét ¢4 dién

3.3.2.1. Chéng sét kié¢u diém (Franklin)

a) Kim thu 161 Franklin voi “viing bdo vé hinh ndn":

Kim thu Franklin duoc thiét k& va tinh toan thu sét theo nguyén tic tap trung thu sét
clia mot cot kim thu ¢é “ving bdo vé hinh nén” - mot vimg khong gian 3 chiéu hinh nén
tinh tir dinh kim thu ¢6 géc & dinh hinh nén ban ddu 14 45°, trong d6 chifa céc vat thé
codng trinh can dugc bao vé.
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boi véi cac vat thé hay cong trinh c¢6 mat bang phifc tap hay irai ra trén dién rong,
mudn che phil toan bo cong trinh bing cac “ving bdo vé hinh nén” giao nhau, doi hoi
phai stt dung nhiéu cot kim thu Franklin.

Asq ' 15° z
/ &5 A \ 208 § T
45° ==
Hinh 3.11: Ving bdo vé hinh nén Hinh 3.12: Ving bdo vé hinh nén

cé hiéu qud cia kim thu 161 Franklin

Chb ndi céc day dan sét véi ti€p dia phai dac biét chd § dén dién trd ché ndi. Déi khi
mot cot kim Franklin nhung cé thé néi véi nhiéu day dén sét, nhiéu ti€p dia.

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

Theo phuong phdp ¢d dién chia Franklin cho thdy thuc t& sét van danh tat ngay bén
suon nha, tham tri ngay trong viing bao vé.

Ngiy nay phuong phdp cha kim thu Franklin bi€n ddi nhu sau: Do cao tir dinh kim
thu xudng mt dét chia lam 3 doan chdng Jén nhau: doan 1 xdc dinh hinh nén bao vé 15°,
doan 2 12 30° va doan 3 14 45°, khién pham vi thu duge sét nh6 hon trude rat nhiéu.

3.3.2.2. Chéng sét kiéu long Faraday

* Long Faraday “ving bdo vé hép kin™

Léng Faraday 12 hinh anh cta hai vong kim loai mot & trén cao mot chon dudi dat
bao quanh cong trinh, dugc ndi v6i nhau bdi
cac day kim loai dn sét tao nén mot 16ng kim
loai ¢6 hinh khéi lap phuong, tao nén mot
viing khong gian c6 téc dung thu sét ba chiéu,
trong d6 chita cic vat thé cdc cong trinh cin
duoc bao vé.

Vong kim loai phia trén ¢6 dang mot ludi day
thu va din sét ¢ kich thudc mat ludi t6i da
9x9m. C6 thé tang cudng thu sét nha cdc kim thu
sét ngan kiéu Franklin ¢6 d 2 12mm dai lm gan
viio & cac vi tri bit loi, nbay cdm nhat. Khoang
cach kim < 3m (& cc gbc canh clta cong trinh).  Hinh 3.13: Chong sét kiéu long Faraday
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Vong kim loai phia dui c6 gin céc ti€p dia hay céc cum tiép dia c6 thé la cdc cot
thép déng sau trong dit duge han néi v6i nhay.

D6i v6i cac cong trinh ¢6 hinh khéi phic tap nhat 1a khi ¢6 cac diém cao nhon ngudi
ta st dung két hop “ving bdo vé hinh nén” cia cot kim thu Franklin va “vitng bdo vé
I6ng kin" ciia vung Faraday. ‘

3.3.3. Nguyén 1y va giai phap chong sét tich cuc

$O pd TONG THE \ }7;.";:-

HE THONG CHONG SET TE===
HIEN DAL

( CHONG SET TiCH CYC)

et e e
L TammAy

Hinh 3.14: So dé tong thé hé théng chong sét tich cuc

Cong nghé chéng sét méi di tao ra dugc dong tién dao sém dé chi dong thu sét t
dim may giong gin nhat. V6i kim thu sét chii dong Dynasphee ESE phéng ra tia tién
dao sém hon so véi bt cir diém nhay cam nao clia cong trinh. So v6i kim thu Franklin
hay léng Faraday thi kim thu cha dong phéng tia tién dao nhanh hon khoang vai phéan
tram gidy. Diéu d6 gidp tao ra dong ti€n dao sém hon, chi déng thu hut bat sét dé sét
. danh thing vao hé thdng chong sét nay.

3.3.3.1. Cdc bo phdn ciia hé thong: gém 6 bo phan co ban

a) Kim thu sét tich cuc, chi déng thu hiit sét ¥ xa va sém.

b) Day din sét c6 vd boc chong truyén dién tryc tiép cho ngudi, chdng ho quang dién
v6i cdc vat din dién 1an can, chong nhiéu cho cdc thi€t bi dién .

c) Hé théng cét xung sét lan truyén trén dudng dién néng (dién sir dung truc tiép).

d) He théng cét va loc sét, chong lan truyén nhiéu cam tng dién tir trén dudng truyén
tin hiéu.

¢) Chong sét mach vong, san phing dién the giita cc ti€p dia.

o) Tiép dia kiéu hinh ré cay dan truyén an toan dong dién tich cita sét vao dat.
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Ngoai ra con céc thiét bi dém sét, cac dén 365

. - - . ! .
tin hiéu thong bdo chat lugng, gidp ta dénh
gid duoc chinh xéc miic do con sir dung dirgc §I: :
cua thiét bi h¢ thdng, tién cho viéc thay thé
stra chita. S '
3.3.3.2. Xdc dinh ving gdy sét bdng )
“phuong phap qud cdu lan” ] !
* Budc 1: Dung qua cdu lan. g Aim interceptor
- Qua cdu lan ¢6 tdm cdu 1 diém gay ra :':
sét. Sét duge phéng ra tir diém tam cdu hay =
chinh 2 diém gin nhat clia dam may giong.
- Bdn kinh qua c4u lin (R) dugc tinh: ] Cap Triax
R =10 x I** (m)
Khap ndi cép

Trong dé: 113 cudng do dong sét (kA):

TEC
+ Chéng sét cdp 1 — R = 334m. ﬁC}"

+ Chéng sét cdp 2 - R = 215m.

+ Chéng sétcap 3 > R =97m. Tiép dia hink 18 cay

Dung qua cau ¢ ban kinh cho trude theo
yéu cdu cia cip chéng sét thiét k€ qua cau
lan ¢6 ban kinh R (tinh theo céng thitc trén)
cho lan qua céng trinh gidi han bdi cdc diém cham vio cong trinh theo ca ba chiéu ké ¢

Kim Dynaspheer

Hinh 3.15: Kim thu sét tich cuc

d6i véi kim thu sét.

* Buoc 2: Xdc dinh dudng dong kha nang

DPudng déng kha ndng ]a dudng ndi cic tim qué ciu lin va tao thanh mot 16p 1udi bao
boc phit kin xung quanh cong trinh véi khoang céch diing bing‘ban kinh qua ciu lan.
L&p ludi nay bdo hiéu bat ky ddm may giéng nao khi cham #6i ranh gidi ny déu cé thé
gay sét danh vao cong trinh. Théng thudng cdc ddm mdiy giong bay trén cao nén diém
bat loi nhét 12 tai dinh cia kim thu sét.

* Bige 3: Xac dinh ving hép thu tai dinh kim thu sét

Vung hap thu 14 ving tai dinh kim thu luén tao ra nang luc chit dong thu sét, cho sét
danh thing vao kim thu ma khong danh vao céng trinh. D6 13 gidi han giita viing bi sét
ddnh nam duéi dudng déng kha nang va giao véi dudng trdn 1a mit cat clia qua cdu kich
hoat (hinh 3.16), kim thu ddy 1én cao mét khodng AL sinh ra dong tién dao sém hon mot
khoang théi gian At d€ di sém hon mot doan AL.
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0

Dudng diing kha ndng

Qua ciu gy sét
30 qua cong tin
¢ kim thu

Hinh 3.16: Xic dinh dudng déng khd nang Hinh 3.17: Xdc dinh viing hdp thu

3.3.3.3. Xdc dinh viing bdo vé theo titng kim thu

Phu thudc vao chiéu cao clia cOt kim thu va ving hap thu.

- Xdc dinh bdn kinh canh tranh (R): Muc dich dé xdc dinh cédc khu vuc cao va nhon
khac clia cong trinh hoac cdc vi tri xa kim thu, kiém tra xem c6 cin bd sung thém s&
luong kim thu nifa khéng, néu R ndm trong ving bao vé clia kim thu trude roi thi
khéng can bd sung thém nifa.

R ¢6 thé duge coi nhur mot ham cta chiéu cao cot kim thu theo cong thic:

Ro=1(h)
Trong dé6: R - bdn kinh canh tranh;
h - chiéu cao tinh tir di€ém nhay cam xuéng dat, tra bang tinh san.

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

- Xdc dinh ban kinh bdo vé (R, ):
1. D6i véi trudng hop chiéu cao kim thu = 5Sm thi R,, dugc tinh theo céng thic sau (Phép):

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

Trong do:
R,,- ban kinh bdo v& tinh tir truc kim thu tich cuc theo phuong ngang;
h- khoéng cao dén diém c6 kha nang phdt ra sét cia cot kim thu, tinh tir vi trf cén
xé4c dinh R,;
AL- su chénh léch khoang cdch véi ddm may so v6i diém canh tranh. Tinh bang
cong thic: AL = At x V. '
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2. D6i v6i trudng hop chiéu cao kim thu < 5m thi R,, khong tinh theo c6ng thic trén

ma theo bang tra cé san:

Chiéu cao | Chiéu |Tong cong Miic do bao vé
cong trinh | cao kim | chiu cao | Binh thudng <85% | Binh thudng <85% | Cao 93%
5m 5m 10m 72m 70m 65m 58m 47m | 45m
10m 5m 15m 92m 76m 68m
15m Sm 20m 100m 84m 78m
20m S5m 25m 116m 37m 82m
25m 5m 30m 120m 94m 89m
30m Sm . 35m 120m 100m 96m
35m Sm 40m 120m 100m I01m
40m Sm 45m 120m 100m 105m
45m 5m 50m 120m 100m 112m 92m 96m | 73m
100m 5 120m 100m 112m 100m

3.3.4. Chi dong thu hit va bat sét s6m
* Nguyén 1y thu sét va bat sét sém, kim thu cha dong:

- Kim thu Dynasphee — ESE va kim thu Interceptor:

355

+ Vo ngoai cdu xust hien
+ dién tich ngugc dau
* véi cac dam may dong

280

Hinh 3.18: Kim thu sét Dynasphee — ESE

Ciu tao kim thu Dynasthee-ESE 1a mét qué cau réng, gém hai nita ban cau dp lai ¢6
chiéu cao 280mm, dudng kinh 355mm. Bén trong qua cdu Ia viing cich dién vdi kim thu
& chinh gitia (dién tr& clia khoang réng bén trong ~18kQ2). Con kim Inter-Ceptor qua cau
duogc thay bang hinh tru rong.
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Khi xuit hién ddm may giong, do hiéu dng v ngoai cdu xuat hién cdc dién tich ion
nguoc ddu, mat trong hinh v cdu bang nhom nhanh chéng c6 mot lugng ion nhiéu hon
cic diém canh tranh khéc. Do dién tich ddm may giong
tao nén lyc hit sinh ra dong tién dao trai ddu tir dinh
kim thu vé phia ddm may. Nho céc jon dugc tich tu
nhiéu tir qua ciu chuyén vao mit trong va vi cich dién g4
véi cot kim thu & gifta tao ra dong ion tién dao ESE | Lép déng chdng hd quang
(Early Streamer Emion) phéng lén tx dinh kim thu.

L5i dén sét tiét dien 50mm’

Lép cach dign

_ . Lap cach dién
Diéu dé tao th€ chdi dong dan sét danh thang VA0 Biored

Kim chii dong sém hon so véi kim ¢d dién Franklin

khoang vai % giay (nano giay).

Lép ddng chéng tir

Lép cach dién
v@i xung guanh

3.3.5. Day dan sét

Day din sét biing dong c6 boc cach dién chiu duoc
dién thé cao ciia thép. C6 thé b trf ngay trong nha ma
khong lam anh hudng dén cic thiét bi va méi truong
xung quanh.

Cap TRIAX gém 3 16p dong, déng truc véi nhau va cach nhau bdi 3 16p cach dién.
Cip dugc céch dién véi hiéu dién thé rét cao cia sét.

Hinh 3.19: Ddy dan sét tich cic
{cap Triax)

L&p trong cimng c6 ti€t dién 50mm? bing dong la day din dugc ndi voi kim thu. Hai
16p ngodi bing dong, déng truc véi 15i thu sét, gém 1 16p dong c6 tac dung chong cac tia
hé quang phat sinh tir diy dén sét dén céc vat xung quanh va 16p thit 2 chong lai sy phan
xa dién tif ra bén ngoai. '

3.3.6. Tiép dia

Tiép dia an toan cha phuong phdp moi ciing trong U nhu phuong phép ¢d dién cé
dang cum tiép dia. Tuy vy ngudi ta stt dung coc va bang déng ti€p dia hinh ré cay co
hiéu qua hon.

CAPTHOATSET

i LA CHAT GIAM HOI KN TRA
ENTROBAT NOLDAT ‘
s i
R \ -
; "
: b .
|

Hinh 3.20: Tiép dia chéng sét tich cie
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Coc tiép dia bang déng dugc déng thang
dimg han ndi véi tiép dia ré cay nam ngang &
do sau 1,5m + 3m, néu khé khan cé thé néi
bing cip déng. Cic méi han bing déng va
dugc bao vé chéng xam thyc cia moi trudng.

D6i v6i cac ving déi nidi kho ti€p dia c6 thé
dung thém hod chat Eart Gel lam giam dién trd
cua dat, hoac phai thay thé 16p dit tiép dia
bing cach dao ho dé 16p dat khac c6 kha nang
dan truyén dién cha sét t6t hon xudng dét.

3.3.7. Chong sét lan truyén trén dudng
dién nong

Chdng sét lan truyén trén ngudn dién néng
(stt dung truc tiép) la cdac bo phin cat sét
MOV, TDS duogc lap song song véi ho ding
dién ngay truéc ciu dao téng clia dién ngudn
ndi voi ti€p dia riéng (binh thudng MOV, TDS

Cau dao
MOV
Thiét dia MOV Hg dang dign
~
L o~
1 pha MOV
N
L ~—
C L o~
G G DN
MoV
3pha
-

Hinh 3.21: B6 phén cdt sét MOV

c6 dién trd rat 1én nén khong ¢6 dong dién néng di qua) (hinh 3.21).

- Khi ngudn dién bi sét dinh s& theo day din dién truyén dén cic ho ding dién di
thdng xudng tiép dia chia MOV, TDS va di thing xuéng dat, khong di vao day din trong

nha, nhu vay s& khéng con nguy hiém nita.

3.3.8. Chong sét lan truyén trén dudng
truyén tin hiéu

D6 1a cac bo cat va loc sét (hinh 3.22), san
khi d3 cat sét (cit bién do xung sét) lan truyén
cdn loc bo phin niang lugng con lai theo
nguyén ly tir cam lam tang dién 4p gay hoéng
cho céc thiét bi gay nhifu tin hiéu cho cdc
théng tin trong mang.

D6 12 cic thi€t bi cit loc sét kiéu SRF
(Surge Reduction Filter) méc ndi tiép véi cic
thiét bi sir dung dién truge khi vao ngudn.

Do ddu néi tiép nén phai lua chon cudng do
dong dién SRF phit hop cudng dé dong yéu
cau can loc.

108

v

2

" Pién thoai . i
1
SRF
> o ]
MOV
L Hg ditng dién

single mode chéing nhdy
nh&m clia MOV khi diing
may phat dign cb t4n sé
khong 6n dinh

MCV

I { 6 thé cé them cong the

Hinh 3.22: Thiét bi cdt loc sét kiéu SRF



3.3.9. Chong sét mach vong |
* Khdi niém mach vong, dién thé budc chan:

- Khi sét dénh, do cudng 4o 4t 1én va c6 toc do tan rat nhanh trong dat, ndi cich
khéac cudng do, dién dp gidm rat nhanh trén mot khoang céch rat ngin trén mat dat,
gay nén sy chénh léch dién dp ngay giita hai chan ngudi va smh ra mét dong dién cé
dién ap lén chay qua ngudi khi tiép dat bing hai chan, It sét vira danh, c6 thé rat
nguy hiém, (vi vdy khi di trong ving c6 sét vira danh can phai than trong va nén di
theo kiéu nhay 10 co).

- Khic v6i trudng hop con chim dau trén day dién cao thé. Do gan nhu khéng 6 dién
tr& trén mot doan day din bing dong hodc nhom giita hai chan nén khong sinh ra chénh
léch dién 4p, do d6 chim khong thé bi dién giat vi khong c6 dién chay qua than chim
gilra hai chén.

- Su chénh léch dién dp budc chan clia sét gay ra giifa céc ti€p dia nhu: tiép dia clia
nguén dién, 1iép dia cho thiét bj thong tin, vién thong, ti€p dia cho mdy méc thiét bi sit
dung dién... 1a rdt l6n. Giifa ti€p dia chong sét véi cic ti€p dia khdc c6 su chénh léch
dién 4p tao ra mot dong dién mach vong di qua céc thiét bi dang ding dién néu khong
c6 bién phép san phang dién the dét tiép dia s& lam hong cac thiét bi nhat 1a thiét bi dién
tr, vién thong.

Sét
Tigp dia chdng sét // Tiépdiamay  Tiép dia vién thing
T Y2 L (L
e | IS e
TEC TEC TEC

J

Hinh 3.23: So dé két néi van TEC giita cdc tiép dia

J Anh huéng J J
e N W

* San phdng dién thé busc chdan: TEC duge ndi ti€p giita cdc tiép dia. Khi c6 sét, van
TEC ty dong can bing dién thé, néi thong giilta céc ti€p dia véi nhau. Binh thuong TEC
¢é dién trd rat 16n.

Ngoai TEC, MOV, SRF con c6 cic thiét bi khac nhwr thiét bi dém sét (c6 den hién thi
trang thai chat lugng dé dé theo ddi, thay thé, dam bao hoat déng an toan).
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Chuong 4
HE THONG PHONG CHAY CHUA CHAY

4.1. KHAI NIEM

Hoa hoan xay ra déu ¢ nguyén nhan tir 3 yéu t6:
Chit chdy, 0xy va ngudn nhiét. Ba yéu t§ nay tao
thanh ma&i quan hé goi 12 tam giac lira.

Nguyén tic phong chdy chita chdy 13 phéi cdch ly
3 yéu 10 ndy véi nhau.

4.2. PHAN CAP BAC CHIU LUA CHO CONG TRINH

* Theo TCVN 2622 - 1995 chia ra [am 5 béc chiu Iira

- Bac I: Vit liéu khong chay (thiét k€ doi voi nha clp I va cong trinh dic biét);

- Bac II; Vit liéu khé chay (thiét k& d6i véi nha cép I, 1D);

- Bac IMI: Vat liéu dé chdy (thiét k&€ d6i vé6i nha cap III);

- Bac IV: Vat liéu dé chdy (thiét k€ doi v6i nha cap IV);

- Bac V: Vat liéu dé chdy (thiét k€ d6i vdi nha cap IV).

Déi v6i cong trinh ¢6 chita chét dé chay nd thi bét budc thiét k& bac chiu lira bac I, II.

* Bac chiu Iira quy dinh trén c¢o s& gidi han chiu 1&ra cha vat liéu lam két ciu cong
trinh (theo tiéu chuin quéc t€ tinh theo thoi gian bang phiit).

Vi du: Tudng chiu lyc ¢6 bac chiu lira bac I thi phai dim bdo gi6i han chiu I¥a trong
150 phiit. Hoac tudng budng thang 1a 60 phiit... (tra bang TCVN 2622 - 1995).

4.3. THIET KE NGAN CACH CHAY

4.3.1. Khoang chong chay cho mét khu vuc cong trinh

D6i véi cdc cong trinh 16m, bac chiu lia bac I, II... Cin thiét k&€ cdc khoang chong
chdy, vira dé lam khu vyc thoit nan tam thoi, vira dé ngin chdy lan truyén tir khu vuc
ndy sang khu vuc khéc (trong mot cong trinh ¢6 thé cé nhiéu khoang chdng chdy).

M&bi khoang chéng chdy thudng c¢6 S ~ 300m® + 500 m?, trudng hop dac biét c6 thé
16n hon nhung khong vugt qua 2200m? (tra bang TCVN 2622-1995).
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Xung quanh khoang chéng chdy, yéu ™
cdu thiét k&: tudng, trin va san phdi la cic '7
vat liéu khong chdy, xay kin, khong dé hg  Khuwye ngén chay @

16 thong giita cdc khoang. Cita ra vao giifa i

. - . 7oA L) 2 7 7
cic @oang f:hong f:hay p%lal 12 ctra c? .boff Cita ngén chay w//m/zysooﬁm%%j////
vat ligu chong chdy (amiang) va phai €0 cobané ty dang L

ban 1€ tu dong dong kin. é @ 7
4.3.2. Yéu cau thiét ké buong thang

thoat nan
Yéu cdu thidt k& biang cdc vat lieu Hinh 4.1: Khoang chong chdy

khéng chdy va chong duoc khéi Iira tir céc
khu vue lan can, phai xay tuong kin bao quanh va c6 thé c6 phong dém ngan chdy trudc
khi vio thang, t6t nhat la thi€t k& thang thodt hiém 16 thién hodc c6 mot mat ti€p gidp

bén ngoai nha.

Cita thang thodt nan phai 1a vat liéu chéng chdy, ban 1é ty dong déng mé. Puoc md
vé hudng thodat hiém.

Nén thiét k€ gian trii tam (gian phong khé1) trude khi vio ciu thang thodt hiém. Gian
trii tam ciing phai dim bao ngan cach chdy.

Dién tich chung cho mdi gian trd tam déi v6i nha & khong nhd hon 4,5m’, cong
cong > 6m”.

Cira giifa sanh tdng, hanh lang... v6i gian tri tam lam bing vat liéu chiu lira, dugec mo
vé huéng thodt ra. Ch ¥ thiét k& thong khéi cho phong trid tam.

Mot s6 cong trinh ¢o thé Iap dat thang sit ciu hoa bén ngoai trdi, lam thém nhiém vu
hé tro cdu thang phong hoa. Chiéu rong nhd nhit = 0,7m, do doc khong qué 60° va co
tay vin.

4.3.3. Yéu ciu phong chay déi v6i hop ky thuat va éng thong gié
Phai xay va chén kin bing cdc vat liéu .

khong chay, phd kin cic 16 hd va cé van ?
. - - " F Y /
7

ngan chay noi dudng ong k¥ thuat xuyén qua
san hoic tudng, (khi ¢6 hoa hoan c6 thé déng
lai bing tay hodc diéu khién tu dong).

Van chin lita

1

Van chan lira thudng dat & vi tri chuyén
1iép tir 6ng dimg sang ong ngang hodc & céc
vi tri 6ng xuyén qua tudng, san (c6 the b trl
diu bdo khéi ngay trong hop k¥ thuat dé bao
chdy vé trung tam phong chay chita chdy). Hinh 4.2: Van chan lita

i
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4.3.4. Yéu cau thiét k€ I6i thodt nan

Can chi y:

1. Xéc dinh s6 16i thoat ngudi va phan bd khoang cach hop 1y, véi cong trinh dong
ngudi t6i thiéu phai c6 2 161 thot nan b trf phén tan.

2. X4c dinh chiéu dai 161 thoat theo quy dinh.

3. Xéc dinh chi€u rong 16i thoét cta: cilra, hanh lang, v€ thang.

4.3.4.1. Chiéu réng l6i thodt

* Tinh todn chiéu rong 161 thodt:

-D&ivéinha 1 + 2 tAng:  tinh 0,8m/100 ngudi;

- Péi v6i nha 2 3 tang: tinh 1,0m/100 ngudi;

- D61 v6i phong khan gia: tinh 0,55 m/100 ngudi.

* Quy dinh d6i véi chiéu rong 16i thodt nhd nhat (t61 thiéu):

-Loi di > 1m (ngoai nha);

- Hanh lang > 1,4m (déi véi trudng hoc, khach san);
- Clra di = 0,8m;

- V&thang > 1,05m (tinh cho méi vé);

- Chi€u nghi rong 2 1,05m.

* Ngoai ra:

- C6 thé thiét k& cdc phong dém ti€p gidp v6i mit ngoai nha d€ chd ciiu nan (yéu cau
thiét k€ dam bao ngan cich chdy, c6 thé citu nan truc tiép tir cdc phdng nay).

- Mot s8 cong trinh c6 thé dat thang sat ciiu hod ngoai trdi cdch nhau trong khoang 100m.

- Riéng cira thang citu nan luon duge mé vé hudng thoét nan.

4.3.4.2. Chiéu dai 151 thodt nan

- D6i véi nha céng nghiép 1 ting, khoang céch xa nhat tir noi lam vigc dén 161 thodat
nan gin nhat 1a 50m.

- Dé6i v6i nha dan dung va nha cong nghiép nhe nhiéu ting, khoang cich xa nhit dén
16i thoat nan 14 < 20m.

* Cac hru ¥ khéc:

Ngoai céc cira sat xép, clra cudn, cira ddy ngang, clra quay khong dugc ding lam cita
thodt nan.

Céc cira di giao thong chinh ¢4 thé ghi chi chi din céc cira thodt nan riéng phéan tan
ra 2 phia cha khu vuc (ghi chd 16 thoat nan - EXIT).

Dai voi clra dién tir ¢6 mat than tu dong thudng ndi lién v6i hé thong bdo chay khi cé
su ¢6 chdy bdo dong, thi cira ty ddng ludn ludn ma.
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Thang thoat nan

i

]
Wl

e Hanh lang cut

exit

T U e

T |
' L&i thodt ra
<25m | < 20m | <20m l < 25m |
Nha tré <20m \ Hanh lang thoat nan |am bang vat ligu chéng chy
Bénh vign <30m va co 2 [an cita ngan chong chéy dong md ty ddng 2 chiéu
Hinh 4.3: Loi thodt nan va khodng cdch thang thodt hiém

- D6i v6i hanh lang thoat nan:

+ Néu 12 hanh lang gifta ¢6 cla di md W__a‘.
d6i dién nhau thi chiéu rong tinh todn I =L
khoang thong thuy con lai khi ca hai cira NI
cling m& vudng goc.

+ Néu 1a cita 1 bén thi tinh bing
khoéng théng thuy khi cira mé vuong =
géc dén mit tudng déi dién (hinh 4.4a). ™V v

+ Khong duge 1am vat can nho ra phia
truéc hay trén 161 thodt nan, cdu thang Hinh 4.4a
thoat nan (hinh 4.4b).

Khong 8 vt can
<t <
IS A
Y EI A
o
A
Cira ¢b ban I8 ty dong 2 chiéu Khong a8 vt can
md vé hudng thoat nan an dudng Thoat nan
Hinh 4.4b
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4.3.5. Yéu cau vé giao thong va khoang cich phong chay chita chay bén ngoai nha
Khoang cach phong chdy chita chdy gilta cic ng6i nha va dudng giao thong phuc vy
cho viéc chita chdy phai dugc giai quyét két hop véi quy hoach khu vuc.

Khoang cich phong chdy chita chdy giita cac cong trinh 1 khoang cich thong thuy
gifta cdc tudng ngoai hay két cau phia ngoai cia cac cong trinh.

Bac chiu lira clia ngoi Khoang cdch dén ngo6i nha thit hai ¢ bac chiu lra (m)
nha thir nhat Ivall i v %
Ivall 6 8 10 10

I 8 8 10 10

v 10 10 12 15

\Y 10 10 15 15

Cic dudng phé chinh, dudng khu vuc phai cdch tudng nha khéng nhé hon 5Sm & phia
¢4 161 vao nha.

Khoang céach giita cdc dudng khu vuc xuyén qua hoac xen giifa cdc ngdi nha phai
dam bao khong qua 180m (xem hinh 4.5).

Dudmg cut mot lan xe dai khong qua 150m, cudi dudng phai c6 bii quay xe vt dién tich
quy dinh nhu sau:

- Hinh vuéng lcanh = 20m x 20m.

- Hinh tron thi duong kinh = 30m.

Puong giao thong khu vuc xuyén qua >18m
nha., qua cong hay nha cdu phai dam béo di
cho xe ctu hoa cé thé di qua: S
- Chiéu rong thong thay 2> 3,5m %
- Chiéu cao thong thiy > 4,25m. 5 D e £
Dudng cho xe chiia chdy hoat dong phai D N ~
dam bao: J A N
+ Chiéu rong dudmg > 3,5m. > '
+ Chay doc theo 1 phia cha nha khi chieu 3 %
rong nha < 18m. A_ [] L >2m

+ Chay doc theo 2 phia cia nha khi chiéu
rong nha = 18m.

+ Mat dudng phai dam bao thodt nudce tu
nhién bé mat. Hinh 4.5
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Khoang cach tir tudng nha t6i mép dudng cho xe cifu hoa hoat dong khong qud 25m
va khong nhé hon Sm & phia ¢6 16i vao nha (xem hinh 4.6).

Dudng ctu hod 1 xe chay thi phéi ¢6 cdc diém tranh xe doc dudng.
Tru cdp nuéc ctu hoa ngoai nha phai b& trf doc theo dudng giao thong. Khoang céch

gifa c4c tru khong qué 150m. Nén b6 tri & ngd ba, ngd tu dudng. 6ng cap nudc thanh

phé cho try ctiu hoa thudng 1a ©100, dau ra cha tru 2 ©65 @€ 1ap vao voi hiit cho xi-téc
clia xe citu hoa.

<150m Tru cip nudc clu hod
1 1
®

ngoai nha 3 <1 >35m 218m 23.5m
n-;gﬁ 2 §[ 8m % [ >18m j__
] l Truémg hop: diit & 1 bén dudng U [I :l

_J Lé <150m ’ <150m é_ﬁ | l _l
I \
II,

JEng cho Xe ¢l hod
neng hop: dat & 2 bén duong Butng cho xe

TN

.

@ < 200m

Khodng céch xa nht ti try cdp nudc (hodic bé chifa nudc ol hoa ao hd) dén cong trinh

Tram bom ciu hod (néu co)
céch cdng trinh <150m

—©

i < 150m

3

Khoéng cach xa nhat tif ram bom ctru hoa dén cong trinh
Hinh 4.6

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

1. He thong phong chdy chita chdy thu cong.

2. He théng phong chdy chita chdy ty dong.
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4.3.6.1. Chita chdy thi céng gom cac loai

a) Chita chdy bdng binh hod chdt cdm tay:

- Binh khi CO,.

- Binh bot CO,,.

- Binh bot chira chay.

Lip dat treo trén twong cao 1,2m so véi
mit san & cdc khu vie sanh, nit giao thong,
doc hanh lang...

b) Chita chdy bdng cdc hong nudc ciru hod
bdn cé dinh tong cong trinh (so do bo i
xem ¢ chuong 2- Phdn cdp nudc):

Tinh todn a0 luong nuéc dy trit ciu hod.
"Theo bang 14 TCVN 2622-1995, khéi tich
nha &, nha cong cong cé khdi tich £ 25.000m>  Hinh 4.7: Thiét bi chita chéy thii cong
can du trit mot hong nudc ciu hoa, lugng
nudc tinh cho méi hong 2,5/s. Trudng hop khong thé lay nudc tir nguén cung cap truc
ti€p cua hé théng cap nude doé thi, dp suit va luu lugng nude khong dam bao, phai thigt
k& bé du phong, véi lugng nudc cin duy trir ctiu hod trong 3h déng ho.

Phai bao dam hoat dong t6t khi cé sur cd, ké ca bi mat dién (cdn cé tram phat dién
du phong).

Phai dam bao kich thudc tiét dién éng cdp nudc ciu hoa, duong kinh éng d = 50mm
(khdi tich cong trinh < 25.000m") va d = 65mm (khéi tich cong trinh > 25.000m") theo
TCVN 2622 - 1995.

Phong k¥ thuat mdy bom ctru hod céan dat gin bé nuéc du trit citu hoa va gin dutmg
&ng chinh theo truc dimg. Mdi dudng 6ng cdp nudc citu hoa tir phong may phai dat 2
mdy bom diu song song (dé phong I may hong trong qua trinh vén hanh s& ¢ mdy bom
thit 2 hoat dong thay thé).

Phai ¢6 bé nuée du trit ciiu hod (c6 thé két hop v6i bé chia cap nude sinh hoat) v
khai tich theo tinh todn.

Cic dudng 6ng din nuéc cu hod cé thé di ngdm dudi san, trong tuong hodc trong
hop k§ thuat, cin dam bao két ciu chit ché va khong dnh hudng tham my kién triic, két
ciu cong trinh. _ '

Tl dat hong nuée cifu hoa dat chim tudng, tam cia hong chita chdy dit cdch mat san
1,25m, trong ta gém diu voi, van khod, éng mém c6 di do dai iinh todn. Khi md van,
mdy bom cttu hod phai ty dong lam viéc.
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Gié dé voi
Hop hong =
chia chay™. ©
Kinh day 3 |
= 2 Ble

Hopbinh [l - 180\ Hong D50
chira chay~ 8 o

: [=]
San cac tang| 2 {

Hinh 4.8: Tii dung hong nuidc (citu hod véch tudong) va ti binh chita chdy.

* Nguyén tdc bo'tri:

M&i tii dat hong nudc citu hoa duge bé tri tai nhiing nit giao thong dong nguoi qua
lai nhu sanh tang, hanh lang. Ban kinh phuc vu clia méi voi khoang 20 + 25m (dam bao
ap luc nudc, phit hop chiéu dai 6ng mém va khoang chiéu dai hanh lang thoat hi€m).

Khoang cdch tir vdi xa nhat dén tram bom ciu hoé khong nén vuot qud 150m dé dam
b4o ap luc nudc. Do d6 mot s6 trudng hop phai bS tri hai tram bom cach xa nhau phén
b6 cho cdc khu vuc cia cong trinh.

4.3.6.2. Chita chdy bding hé thong citu hod tu dong:

Gém c6 hai loai (so d6 bé tri xem chuong 2):

- Hé théng Drencher.

- Hé thong Sprinkler.

* Tinh todn lugng nudc cAp chifa chdy clia h¢ thong citu hod tu dong:

- P6i v6i nha &: 25 + 35 ifs.

- D6t v6i bénh vién, khach san, nha lam viéc: 40 + 50 /fs.

- Pai véi bach hod, trién 1dm, siéu thi, nha [am viéc cao cap: 60 + 70 I/s.

(L4y theo tiéu chudn clia Trung Qudc tir tai lieu "Kién tréic nha cao tdng"- Hoé Thé bic).

* Thoi gian chita chdy dugce tinh nhu sau:

+ Bé nudc citu hoa trén mdi tinh khéi lugng nude du trit trong 10 phit chita chay ban
diu chd xe citu hoa thanh pho dén.

+ D6i véi bé duy trif nude citu hda chinh cho toan nha (thudng dat dudi mat dat hoic
ting him), khai luong nudc du trit chita chiy duge tinh trong thai gian 1 gid dong ho.
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+ Trudng hop ¢6 tru cdp nuéc cifu hda bd sung cho do thi thi tinh lugng nudc dy it
chita chdy trong 1 gi& dong hé.

+ Trudng hop néu khéng c6 tru cdp nube ciu hda bé sung cha do thi hoac gan nguon
nuée ao hé thi phii tinh lugng nude du trit citu héa trong 3 gidy dong hé (theo tiéu chudn
Phong chdy chita chdy - TCVN 2622:1993).

Hink 4.9: Pau phun chita chdy tir dong Sprinkler

4.3.6.3. Hé thong bdo chdy

- He théng bo chdy thong thudng dugc bé tri két hop véi hé thong ciu hoa.

- Heé théng béo chay bao gém: cdc ddu bdo chdy (thudng dat trén trin nha, trong hop
k§ thuat, trong &ng gi6), tir d6 din theo hé thong dudng day dién 12V hoac 24V ve hop
trung tam béo chdy (thudng dat trong phong bao vé va dugc két ndi v6i he thong béo
dong (cdi, chuong, loa thong bao) va ket néi v6i hé théng mdy tinh dieu khién ty dong
kich hoat t6i mdy bom citu hoa).

Cic ddu bio chdy c6 nhiéu loai khdc nhau nhu: ddu bao khéi, ddu bdo nhiét, dau bio
quang... tuy theo chifc ning hoat dong ctia cong trinh ma lya chon loai dau bdo cho
thich hop (mbi ddu bdo théng thudng phuc vu cho mét pham vi bén kinh 2 + 2,5m.
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Hop diéu khién trung tam Cac ddu do bao chay
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£15u bido khéi quang @ign [ D4u bao khéi quang dign
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! P-1 Type $ ‘ %

£x4u baa khéi ion hed D3u béo khéiion hod
BAu bao nhigt BYAu béo nhiat

P-3 Type B e _ I

Hop disu khién nhanh

19 ®

Nuit 2n bao dong tir mdt nhanh
hodc khu vure vé trung tam

-0—(3)

Chuongbiodong  Benbaodong  Notan khdncdp

Hinh 4.10. S0 d6 hé théng bdo chdy

Nhiing van dé can luu ¥ trong qud trinh thiét k& (d6i v6i k s, ki€n tric su) lién quan
dén viéc b tri hé thong phong chdy chita chay:

- Lua chon vi trf hop k¥ thuat cho 6ng ding chinh hop Iy trén mat bang kién trdc, tir
d6 phan nhinh dudng Sng, dim bao phan bd déu, ngan nbat. Tir dudng 6ng chinh dén
vdi citu hoa xa nhat khong vuot qui 24m.

_ Phong k¥ thuat mdy bom trong mot céng trinh thudng bé tri cho c& méy bom citu
hoa va mdy bom nudc sinh hoat, thudng dat & gan bé nudc dy trit cifu hod, gan 6ng ding
chinh cap én cdc tang, dé tin dung t6i da dp luc clia mdy bom. Do c6 do 6n va rung Ién
nén chd ¥ cidch 4m, chdng on. )

- Vi trf cdc voi cfu hod trén mit trin phai ddm bio ban kinh phuc vy cia mdi voi
(tix 9 + 11,6m*/1dau voi).

- Vi tr{ c4c ddu bdo khéi, bdo chdy ciing phai dam bao ban kinh phuc vu tir 2,5 + 3m.

Thong thudng méay bom ciiu hod c6 thé dip tng cho nha cao tdi 50m (khoang 12 + 15
ting). Néu 16n hon 50m phai ¢6 tram bom tiép dp & cdc tang k¥ thuat.
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Chuong 5
HE THONG PIEU HOA KHONG KHi VA THONG GIO

5.1. KHAI NIEM CHUNG

He théng diéu hoa khong khi va thong gi6 13 mot hé théng trang thiét bi ky thuat
(TTBKT) hién dai déi véi céc cong trinh kién tric hién nay.

He théng niay méi dugc nghién céu tng dung nhiéu vio thiét k€ xay dung wr nhing
ndm 50 ciia the ky 20 nay. Méi dau chi ¢6 & mot s6 nude phat trién nhu My, Nhat, Dife.
Anh, Phép, Nga... Riéng & Viét Nam t6i nhiing nam 90 méi bét dau phé bién.

Cho dén nay hé théng diéu hoa khong khi dugc nghién ctiu ddy manh, céi ti€n nhiéu
vi da tré thanh nhu cdu phd bién déi véi cac cong trinh xay dung trén khap thé giGi va ¢
Viét Nam ta.

Tir khi 6 médy diéu hoa, né d3 déng gdp vao viéc tao nén mot méi trudng vi khi hdu
thich hop theo y mudn dé phuc vu cho con ngudi trong cdc moi trudng séng va lam viéc.
Gitip cho con ngudi cam thdy thoai mdi dé chiu trong khi 1am viéc va nghi ngoi. Diéu d6
giip ting nang sudt lao dong, lam ra dugc nhiéu cha cai san phdm hon, mau hoi phuc
stic khoe, téi héi strc lao dong t6t va kéo dai tudi tho cho con nguot.

B&i vay viéc trang bi hé thong diéu hoa khong khi va thong gié cho cong trinh ki€n
triic xdy dung 12 mét nhu cdu rat cdn thiét, dac biét 1a déi voi cac cong trinh 16n. nhiéu
ngudi séng va lam vige trong do.

Diéu hoa khong khi va théng gi6é déng vai trd duy tri sy én dinh va can bang cac
thong s6 trang thai clta khong khi, cling nhu céc yéu 16 khi hau ¢6 anh huong dén con
ngudi, nhim gidi quyét mot moi trudng thich ing véi sitc khoe va doi sdng con ngudi.

5.1.1. C4c thong so trang théi cia khong khi

5.1.1.1. Khi dp (dp sudt khong khi): Ky hié¢u (B)
Khi 4p chuan: B, = 760mm Hg.

5.1.1.2. Mt d6 khong khi: K hieu (p)

Mat do khong khi chudn: p°= 1,2 kg/m’khong khi.
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5.1.1.3. Nhiét do khéng khi: Ky hiéu (1) =-°C
- 1, (nhiét do theo nhiét ké bau kho): Po trong mai trudng kho;
- t, (nhiét do theo nhiét k& bau u6t): Po trong moi trudng udt;

- t,, (nhiét do diém suong) 12 nhiét d6 ma tai d6 nudc trong khéng khi ngung tu lai.
Nhiét do diém suong (1) ¢6 lién quan t6i chiéu day tudng, san.

5.1.1.4. Po dm tuong doi cia khéng khi: Ky hiéu (@)
Khi khong khi &m béo hoa tic 13 ¢ = 100% = 1.

Lic d6 khong thé dua thém hoi H,O vio khong khi dugc nifa (co thé con ngudi
khong thé bay hoi mé hoi duge va sé thdy khé chiu).

Nhu vay:

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

+ Khi ¢ cang nho — khong khi cang kho — dé bay mo hoi.

5.1.1.5. Dung dm: Ky hiéu: (d)

Dung 4m Ia khdi lugng nuéc ¢6 trong khong khi tinh bing g/kg khong khi.

Pay 1a thong s6 quan trong, chi phdi manh d6i véi viec diéu hoa khong khi va tang
giam nhiét d6 cua khong khi.

Khi luong dung 4m cang l6n thi viéc Iam lanh nhiét 40 khong Khi cang t6n ning
lugng, mdy diéu hoa phii lam viéc nhiéu hon, &nh hudng nhiéu dén coéng suat clia mdy
diéu hoa.

5.1.2. Céc yéu to khi hau anh hudng dén con ngudi va san xuat nhu thé nao?

5.1.2.1. Anh hudng ciia nhiét do méi truong khong khi

N6 rit nhay cam véi da thit con ngudi, dnh hudng rat 16n dén stc khoe va kha nang
chiu dung ctia con ngudi.

Psi vé6i co thé con ngudi:

+ Khi mat nhiét Ia lic ty (nhiét do khong khi méi trudng) < 36°C (cam thay mat
hoac lanh).

+ Khi nhan thém nhiét 13 tdc te > 36°C (cam thay néng).

DGi v6i san phdm trong qud trinh sdn xuét cling vay. C6 loai sén phdm chi thich ting
véi mot khoang 1, nhat dinh (néu khdc san pham dé c6 thé bi phd huy).

Vi du: Trong nha mdy dét thi cdn t° thich hop cho céc loai s¢i. Hay nha mdy thuc
phém lai cdn t° thich hgp cho thuc pham ché bién.
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5.1.2.2. Anh hudng ciia dé dm twong déi ciia moi truong (@)

Dai véi con ngudi:

+ Khi do 4m khong khi thap: d& bay hoi mo hoi, khi d6 co thé sé thai t° (thyc chat 12
su bay hoi nuéc).

(1gam pudc trong co thé con ngudi bay hoi thi thai ra nhiét lwong 600 calo. D€ bay
hoi mé hoi duoc thi doi hoi do dm khong khi ¢ < 100%).

+ Khi do 4m khong khi cao: khé bay hoi mé hoi, co thé cham thai nhiét, gdy cam
gidc kho chiu.

Pai v6i san xuoat:

+ Do 4m khong khi 13 yéu t6 quan trong nh hudng 161 san pham trong san Xuat.

+ Do 4m khong khi cao dé gay 4m méc san pham, tham chi ¢6 thé khong thé thao tic
san xudt dugc.

Vi du: Soi trong nhi mdy dét bi 4m cao thi bét soi khong thé se sgi hoac dét vai v.v...

5.1.2.3. Anh hudng ciia téc d6 luu chuyén khong khi (gi6) (0y)
Tuy theo nhiét d6 khong khi ma cdn c6 t6c do gio @y thich hop dé tao ra mot moi
trudng dé chiu cé nhiét do trong duong, goi 1a nhiét do hiéu qua (,,)-
- Khi t°= 16 = 20°C can o, = 1 + 3m/s (161).
- Khi t° = 30°C doi hdi wy = 3,5 + 4,5m/s (mdi c6 cam gidc mat).
Nhu vay ngudi ta ¢6 thé chi dong tao ra moi rudng co ty, bing cach tao ra mét toc do
gié thich hop.
Ta c6 cong thifc tinh sau:
th = 0.5(tg +1,)—1.94. Joy
Trong dé:
t,,- nhiét ¢ hiéu qua tuong duong;
t,- nhiét do khong khi bau kho;
t,- nhiét d6 khong khi bau udét;
- toc do luu chuyén khong khi (tc do gio).
Cong thiic cho thiy dé cé thé thay d6i t,, thi phai dua vao oy.
Néu @y tang thi t,, giam (khong khi moi trudng sé mat hon)
Vi du: Khi di xe mdy véi toc do ~ 30km/h (tuong duong véi o, = 9m/s) thi mic db
trdi néng néng nhung ngudi ta van cam thdy mat dé chiu do 12 t,, giam so véi nhiét do
thuc t&.
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5.1.2.4. Anh hudng ctia dé déc hai trong khong khi (Z)

- Méi trudng khong khi rat d€ bi 6 nhiém. Cic chdt gay 6 nhiém moi trudng khéng
khi nhu cédc loai kbi doc hai, khéi thude, hoi nude, bui... Con ngudi song va Iam viéc
trong moi trudng khong khi bi 6 nhiém s& bi anh hudng truc tiép dén sitc khoe.

Tém lai: Diéu hoa khong khi va thong gié thuc chat 13 viéc xir Iy nhiét va am (t°, ),
lam sach khong khi nhd @y va khit chat doc hai Z.

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

Khéng gian bén trong nha duge thiét lap bdi cdc két cdu bao che cong trinh nhu
tudng. nén, san, mai, cta v.v..., do d6 méi truong bén trong nha da ¢ su cich biét véi
moi trudng bén ngoai nha. Tuy nhién, moi trudng bén trong nha van chiu anh hudng rat
16n cua moi truong bén ngoai. Vidu:

- V& mua hé nhiét do néng bitc cling Iam cho trong nha néng biic oi 4, hodc mua
dong lanh gid thi trong nha ciing lanh theo. D6 1a do anh hudng thdm thau cta nhiét do
moi trudng khong khi bén ngoai.

- Vé do 4m khong khi ciing vay, do sy trao d61 khong khi Iuu théng bén ngodi va bén
trong hoac khong khi bén ngoai lot vao s& lam cho do am khong khi trong nha tuong
duong v6i d6 4m khong khi bén ngoai.

- Vé téc do luu chuyén khong khi: Téc do luu chuyén khong khi bén ngoai nha va
bén trong nha khéc nhau ciing gay nh hudng dén su trao déi khong khi bén trong nha.

Csc nhan t3 bén trong nhi cling gay 4nh hudng dén khéng khi trong nha nhu: con
ngudi. d6 dac. cdc thiét bi ding dién, mdy méc v.v... san sinh ra nhiét lugng [am nhiét
do trong phong ting Ién; hogc thai ra cdc chat doc hai, khéi buyi ... dnh hudng 16n dén
chit tugng khong khi bén trong nha.

Su d6i Juu tr nhién cla khong khi trong phong theo nguyén 1y khong khi ndng béc
1én, khong khi lanh chim xudng dudi.

(Khi néng di & trén, khi lanh di & du6i phan céch tuong iing qua ving trung hoa &
gilta do cao phong).

Vi nhitng nhan t§ anh huéng nhu trén c6 thé s& 1am cho khong khi bén trong nha
khong duoc thich hop v6i nhu céu séng va lam viéc cla con ngudi. Ngoai ra Vol su
chénh léch nhiét do bén trong va bén ngoai nha co thé gay nén hién tuong dong suong
trén bé mat tudng, mat kinh hay nén nha hay dé vat khi nhiét 46 trén bé mat tudng hay
dé vat nhoé hon nhiét do diém swong (ty < ty).

B&i vay nhiém vu clia cac nha thiét k& va k¥ thuat diéu hoa khong khi la phai khac
phuc duge cic anh hudng do yéu t& khich quan va chi quan gay ra, nhim tao dugc mot
trudng khong khi bén trong nha thich hop véi doi séng con ngudi.
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Hinh 5.1 Hinh 5.2

Tritie hét déi vei kién triic yéu cdu thiét ké bao che phat bdo ddm nhitng vdn dé sau:

- Pu do kin dé giit nhiét do (1°) va d¢ 4m () 6n dinh trong phong. chi déng thong
216. khong dé khong Khi bén ngoai ty do lot vao phong.

. P& dam bao cach nhiét cho khéng gian trong nha thi yéu cau do day t6i thi€u clia
trong phai > 220mm va mdi phai xir 1y chong nong, chéng tham.

. Han ché lam tudng kinh, vich kinh bén ngoai (vi do mat nhiét va truyén nhiét cao.
lam tang tén thit cong suat mdy dicu hoa; lai dé bi dong suong. ban bui...).

. D&i véi cira: Yeu cau khi khép phai kin khong cé khe ho.

Néu thiét k€ cira s8 kinh, nén 1am kinh 2 16p va ¢6 bién phdp che chan nang cho
ctra kinh.

Véi cdc clra di phai mé thudng xuyén nhu ¢ cdc cira hang mua ban. siéu thi. khach
san v.v... thi phai thiét k&€ man cit gié qua 16 cira dé ngan cach nhiét do bén trong va
neoai; hodc v6i cic cong trinh cong cong khic, c¢6 nhip do qua lai it thi c6 thé thiét ke

clra tw dong (v6i nhiéu nguyén 1y khac nhau nhu: nh&s dén cam quang. dén hong ngoai

hay hé théng dién tr v.v...).
5.1.4. Khai niém vé thong gié va diéu hoa khong khi

5.1.4.1. Théng gid

Khdi niém: Dé ngan can su tich tu nhiét, m hoac cdc chat déc hai va lam sach md
wudng khéng khi, can phai tién hanh thay thé lien tuc khéng khi trong phong da bi 6
nhiém bing khong khi (uoi mat 1dy tix bén ngoai. Qua trinh dé thudng goi 1a thong gid.

Dinh nghia: Thong gi6 12 qua trinh trao d6i khong khi trong nha vA ngoai troi d¢ bao
dam thai ra ngoai nhiét thira, 4m thira va cdc chat doc hai... nh3m giir cho céc thong s0
vat 1y, khi tugng khong vuot qué giéi han cho phép.



Phan logi:

a) Phan loai theo pham vi tic dung:

1. Thong gié tdng thé c6 tdc dung trén todn by khong gian cta phong nho hé théng
théi khong khi vio nha, hoac hé thdng hit thai khong khi ra hoac két hop ca hai.

2. Théng gié cuc bd ¢é tic dung trén mot pham vi hep clia khoéng gian noi tap trung
tich tu nhiét 4m, hodc doc hai nhi€u hon céc noi khic (thudng cé b phan tich gép hoic
ngan che dé ting hiéu qua va chéng sy lan tda cic chat doc hai ra cic viing lan can - vi
du nhu bép, xudng nhiét luyén...).

b) Phan loai theo phuong thitc thuc hién:

1. Thong gié cudng biic nhd quat gid (cd thé kém theo dng din khong khi hodc khong
6 6ng din khong khi) nhd d6 tao ra dong d6i Iwu cudng bic (ludng khi) trong phong.

2. Théng gi6é tu nhién 13 lgi dung sitc gié hodc luc ning cua khong khi khi ¢é su
chénh léch vé mat do, ap suat, nhiét do, nhd d6 tao ra dong khi d6i luu ty nhién qua ctra
ra vio, clra s6 clra mdi, cdc 16 thong gid...

Poi khi ngudi ta lam thém cdc 6ng hit gié, giéng hit gié dé tang luc tu hit (vi du nhu
budng thang c6 cira mdi trong v.v...).

Tuy nhién, n€u chi thong gié thudn tdy thi van anh hudng nhi€u boi trang thai
khong khi ngoai trdi ma chua tao ra duge vi khi mong mudn. Phai chit dong dieu tiét
(diéu hoa khong khi) méi c6 thé tao ra va duy tri dugc trang thdi khong khi trong
phong theo ¥ muodn.

5.1.4.2. Diéu hoa khong khi (diéu tiét khong khi)

Dinh nghia: Diéu hoa khong khi 1a qua trinh tao ra va giir 6n dinh cdc thong sd trang
théi clia khong khi theo mét chuong trinh dinh sin bang céc thi€t bi mdy méc ma khong
phu thuoc vao diéu kién khi tugng bén ngoai. |

Nhu vay ¢ thé coi diéu hoa khong khi 1a qud trinh thong gié cé xU 1y nhiét, am
thong khi truéc khi théi vao phong. Thiét bi cho diéu hoa khong khi khong thé don 1é
ma phai 12 mat hé théng gém nhicu khau.

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

Heé théng diéu hoa khong khi bao gém nhiéu bo phén thiét bi hgp thanh, méi thi€t bi
thuc hién mét chifc nang riéng, cic thiét bi c6 ciing chtic nang hop thanh mot khau.

He théng diéu hoa khong khi gém 4 khau.

5.2.1. Khau xit Iy khong khi

Khau nay ¢6 nhiém vu tao ra ch€ do nhiét, am cia khong khi cho phi hop vdi tinh
toan, déng thdi bao dam céc tiéu chudn vé sinh, dé khong khi trudc khi thdi vao phong
c¢6 trang thdi dinh trudc.
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Vay khau xi 1y khong khi bao gom cdc thiét bi lam lanh (hoac say néng khong khi)
va thiét bi lam am khong khi. ,

Day 12 khau quan trong nhat cia hé thong diéu hoa khong khi (khau nay thudng duoc
b6 tri ciing v6i hé thong quat thong gid trong budng di€u khong).

5.2.2. Khau van chuyén va phan phoi khong khi

Khau nay c6 nhiém vu dua khong khi da duge x{ 1y dén noi can thiét trong phong. Tai d6
s& dién ra qué trinh trao d6i khong khi gifia khong khi dugc théi vao véi khong khi trong
phong di bi 6 nhiém (boi nhiét, 4m, byi va cdc khi thai khac... do sinh hoat va san xuat).

Khong khi diéu hoa duge dan tir bubng dicu khong dén cic phong cin diéu hoa nho
vio heé théng 6ng din gi6. Tai day khong khi lanh (hodc sudi am) dugc phan phdi déu
nhd cic miéng théi gié vao (khong gian cin dieu hoa thudng 132 khoang khong tir mat
san dén do cao 2m), ddng thdi mot phan khong khi mdi (khong khi tuoi) dugc bé sung
qua cira 14y gi6 tit ngoai trdi vao tai budng diéu khong.

Sau d6, mot phan khéng khi duge tuin hoan tr& lai budng diéu khéng hoa nhip va
tiép tuc chu trinh mdi (d€ ti€t kiém khong khi lanh hoac dm, tifc 1a tiét kiém nang luong
cho méy diéu hoa khong khi) nho vao cdc mi¢ng hut gié v6i dudng Ong gidé hdi va quat
gi6 hoi. Khong khi thai dugc thai ra ngoai qua cifa thai gi6 tai buéng diéu khong.

Nhu vay, khau van chuyén va phin phoi khong khi thuong bao gém: quat cap gié
vao, quat gié héi, cdc clra 1ay gi6 tuoi va cira thai gi6 6 nhiém; c4c dudng éng cap gio,
dudng gid hdi, cdc miéng théi gié vao phong va cic miéng hiit gio thai trong phong.

5.2.3. Khau cung cap nang lugng

Khéu niy c6 nhiém vu cung cdp nang lugng cho h¢ thong diéu hoa khong khi hoat'
dong, bao gém cdc dong co dién dan dong cho céc thi€t bi bom, quat, may nén, c6 thé
¢6 ca nguén hoi nuée hodc nuée néng cp nhigt cho sudi 4m; hé théng lanh cédp lanh cho
budng diéu khong, he thong cap thoat nude v.v...

Khau cung c4p ning lugng chi€m phdn I6n chi phi dau tu, cling nhu chi phi van hanh
clia toan hé thdng.

Céc thiét bi chia khau nay thudng duge dat rieng thanh timg tram (vi du: tram bién thé
dién, tram lanh trung tam; tram c&p nudc, tram giai nhiét cho may v.v...).

5.2.4. Khau do luong va diéu khién, khdng ché tu dong

Cic thiét bi do ludng ¢6 nhiém vu chi thi hodc ghi lai cic thong s& (v€ nhiét do, do
4m tuong do6i) clia khong khi trong phong c4n diéu hoa va khong khi ngoai troi sau khi
dugc xir 1y. Do nhiét do va 4p suat clia nude lanh, nuée néng, luu lugng nudc, luu luong
khong khi sau khi dd x 1y v.v...

Cic thiét bi khdng ché va diéu khién ty dong bao gém: cic b phan cam bién ndi véi
céc co cau thira hanh, duge bign déi truc tiép thanh tin hiéu dién tic dong lén céc co ciu
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diéu khién. dé tu dong déng md cdc van nuéc lanh (néng), cdc clra diéu chinh gid, thay
déi cong suat cla soi dot gia nhiét v.v...

Tay theo midc do yéu cdu cla cdc hé thong diéu hoa khong khi ma cdce thiét bi do
ludng va tu dong diéu chinh ¢6 thé 1a rat hién dai hodc rat don gian, vi du: may diéu hoa
khong khi ki€u cira s chi ¢é bd cam bién ty dong déng ngat nham diéu khi va nhiét do
cua gian lanh xudng thdp, hoac tang 1én theo yéu cau.

5.3. PHAN LOAI CAC HE THONG PIEU HOA KHONG KHi

5.3.1. Phan loai theo chifc nang lam viéc

|. May diéu hoa khong khi mét chiéu (chi ¢6 kha nang lam lanh va giam am).

Cic bo phan chtt yéu ctia mdy gém:

- Mdy nén lanh, gian ngung tu, thiét bi loc va tiét luu, quat gié lam méat mdy. ctlra hiit
khéng khi vao (goi chung 1a gian néng).

- Quat théi gi6 lanh & cira théi gié vao phong (goi chung la gian lanh).

2. Mdy diéu hoa khong khi hai chiéu (c6 ca hai kha ning 1am lanh hoac su&i am, gian
am khong khi). Cac bo phan tuong ty mdy mot chiéu, nhung c6 thém van dao chiéu
néng. lanh.

3. Mdy hiit am: Co ban giong nhu mdy diéu hoa khong khi mét chiéu, nhung chiic
nang chl yéu chi hit 4m lam kho, nén ngudi ta thiét k& gian ndéng va gian lanh ké nhau
trong mot vé mdy va dat & trong nha. Riéng nhiét do bay haoi & gian lanh may hat am thi
thap hon & méy diéu hoa khong khi dé 1am tang luong hoi nudc ngung tu nhiéu hon
(chay vao khay va dua ra ngoai).

4. Mdy diéu hoa khong khi hai chiéu c6 thém chic nang hiit 4m, (mdy c6 bg tri 2 van
dao chiéu, cé 2 gian néng: 1 gidn 1am viéc cho ch& d6 1am lanh hodc su6i &m. mot gian
[am viéc cho ché do hidt am).

* Chii y: V6i moi gian lanh cla mdy diéu hoa khéng khi, 1am vigc v6i nhiét 6 bé mat
thap hon nhiét do diém suong déu cé kha nang khir dm khong khi trong phong. luong am
giam nhiéu hay it tly thuéc vao nang suét gié va nhiét do bé mat cua gian lanh, (quan sat
thuc 1€ ta thdy nudc trong 6ng ngung cla cdc mdy diéu hoa khong khi chay ra ngoai chinh
I4 phdn hoi nudce cia khong khi trong phong dé duge hat 4m dua ra ngoai).

5.3.2. Phan loai theo ciu trilc cia may

5.3.2.1 Mdy diéu hoa cuc bé (dac diém la cong suat nho, phuc vy pham vi hep):

a} May diéu hoa kiéu ciia s6:

Gian néng va gian lanh duge b6 tri chung trong mot vo may, nua gian néng nho ra dugc

ti€p xtc vdi khong khi ngoai troi, nira gian lanh dugc tiép xic véi khong khi trong nha.
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(Cifa gi6 h6i)
hut khi vao vong tudn hoan— .

/

(Cira git lanh) /
quat théi gié lanh vao phong  *
I'4

——

—_—

Phan xuyén qua tudng
May nang vé phén dudi (ngoai)
nén phai co gié do

Quat théi ra gid néng (bay 1én)
|am mat may biing gid

7

Cira Iy khong khi tuci

V7722

tir b&n ngodi vao

Gia dd ma

Hinh 5.3: Méy diéu hoa cuc bg kiéu cita s6

C6 loai mot chiéu chi 1am lanh, c6 loai ca 2 chiéu (ndng lanh).

Cong suat thudng 6000, 9000, 12000 BTU/.

b) Mdy diéu hoa ghép:

G6m 2 phan riéng biét.

- Phdn trong nha (indoor unit);

- Phin ngoai nha (outdoor unit).

C6 nhiéu loai cong suat khac
nhau 6000. 9000, 12000, 15000,
18000,... 50000 BTU/h (loai cong
suat nhé thudng chi cé 2 khéi: 1
gian néng ngoai va mot gian lanh
trong; loai cong sudt 1én hon ¢6
thé c6 1 gian néng ngodi va nhicu
gian lanh bén trong nha).

Cé loai mot chiéu va cé loai
2 chiéu.

5.3.2.2. Mdy diéu hoa khong
khi kiéu ti

Cong sudt trung binh, phuc vu
cho phong cé dién tich tuong doi
rong, vi du nhu phong hop, héi
trudng, phong khan gia < 500 chd.

A A

7

Hinh 5.4: Méy diéu hod cuc b kiéu ghép

1- cuc trong nha (indoor unit); 2- cira gié vao;
3- diu cam nhiét trong phong; 4- dén bio hiéu
nhiét do trong phong 5- bang diéu khién tir xa;
6- day ndi dién; 7- cira théi gi6; 8- phm loc bui;
9- cuc ngoai trdl (outdoor unit); 10- clra gié gidi
nhiét vao; 11- clra gi6 gidi nhiét ra; 12- dng din
gas, 6ng din nudc ngung ty duge boc cach nhiét;

13- buléng méng.
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" Piéu hda dang nay c6 thé coi 12 nita cuc bd nita trung tam (do pham vi phuc vu tuy ¢é
réng hon nhung van do timg bo phan tich biét, cuc bo trong cong trinh, va nguyén 1y
hoat dong gan gidng nhu may diéu ho trung tam gém mot gian néng va nhiéu gian lanh
hay nhiéu cira théi gié lanh vao phong, tuy nhién vé cong suit thi con nhd hon nhiéu so
vGi mdy dicu ho trung tam, nén goi 14 diéu hoa dang tu.

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

5.3.2.3. May diéu hoa khéng khi trung tém

Céng suat 16n hang trim ngan BTU/h, hiang tram ngan kCal/h ¢6 thé phuc vu cho
ca mdt cong trinh vai ngan mét vudng, hoac timg cum, titng khu vyc ca nhiing cong
trinh 1dn.

Gian ndng cha di€u hda trung tam la cad mot hé théng may ¢6 kich thuSc céng kénh,
thudng phai dat trong mot phong mdy goi 14 phong k¥ thuat di€u hoda trung tam, hoac
dat trong moét khung vo may 16n dat ngoai trdi, trén san thuong.

Céc gian lanh 12 mot hé théng gém rat nhiéu clra thdi gié lanh vao cdc phong cdn
diéu hoa.

Gian néng va gian lanh clia mdy diéu hoa trung tdm duge ndi v6i nhau qua hé
théng dudng 6ng dan chit tai lanh (hodc 6ng dan gié lanh) ndm trong hop k¥ thuat
ding di xuyén qua cdc tdng nha vio cdc 6ng nhdnh nim ngang phia trén trin k¥
thudt clia cdc tang.

Bdi vay khi thiét k& cho hé théng diéu hoa khong khi trung tAm cin phai dic biét cha
y dén cac hép k¥ thuat, tran k¥ thuat, phong k¥ thuat trong thiét k& kién triic.

M4y di¢u hoa khong khi trung tam ¢6 loai chi ¢6 mot chiéu va ¢6 loai 2 chiéu.
5.3.3. Phan loai theo phuong phap xir Iy khéng khi

5.3.3.1. May diéu hoa khéng khi xit Iy khong khi truc tiép
Khong khi duge 1am lanh (hodc sudi 4m) va 1am khé do trao d6i nhiét tryc tiép & gian
bay hai ciia may.
5.3.3.2. Mady diéu hoa khong khi xit Iy khong khi qua cdc cia cdp gié vao va gio hoi
- Khong khi duge diéu hoa nho vao viéc cung cip khong khi tuoi da xir 1y qua céc cira
thdi gié vao phong va cdc cira hiit gié héi vé.
5.3.3.3. Mdy diéu hoa khong khi xit Iy khong khi lanh béng nudc kiéu buéng phun

Nudc lanh duoe xir 1y trong budng phun cling véi quat gié lam mat tao thanh cdc hat
bui nuéc li ti bay hoi 1am ha nhiét d6 khong khi xuéng nhiét dd mong muén réi théi vao
cdc phong cén diéu hda qua hé théng 6ng dan gid.
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5.3.4. Phan loai theo phirong phap lam mat binh ngung clia may lanh

5.3.4.1. May diéu hoa khéng khi duoc lam mat bang gié

Trong d6 thiét bi gizn ngung tu 1a loai gian dng c6 canh tan nhiét, dugc lJam maét nhd
quat gié va gid trdi, vi du: cic mdy diéu hda cuc bo, diéu hoa dang tk, diéu hoa trung
tam kiéu VRV...

Céc mdy diéu hoa khong khi 2 chi€u (c6 ca chic nang sudi 4m) déu thudc nguyén ly
lam madt bing gid.

5.3.4.2. Mdy diéu hoa khong khi dugc lam mdt bdng nudc

Trong d6 thiét bi gian ngung tu kiéu éng vo duge 1am mit bang nudc tuan hoan,
nh® vao thdp giai nhiét nudc dat & ngoai troi (vi du: nhu mdy diéu hoda trung tam kiéu
Water Chille).

Céc mdy diéu hoa khong khi giai nhiét bang nudc chi 4p dung cho cic mday diéu hoa
1 chiéu (1am lanh).

5.4. NGUYEN LY CHUNG CUA MAY PILU HOA KHONG KHI

Cic bo phan chinh clia hé théng lam lanh (hoac nong dé sudi am) dugc thé hién trong
hinh 5.5:

Gian ngung tu 5 .

: Gas & dang khi

Pa ¢ ‘_d_g_
2 72 I _I\I |

L, i
ong (NT) Khi ]
P t1

Gas & dang idng
o 1

!

|
Van dac chiéu @ (MN) may nén lanh
I {TL) :
el - it S B
| | Hol | P " He hong
[

<M @ l dn ga
! ,/,’ u ‘& !
1 -~ \\ 1
____________________ g
Lam lanh Gian bay hoi ~ G6m nhiéy dng vb ¢ canh tan nhiét
- - = Sudindng {gian lanh) (BH) dé trao d6i nhiét véi khong khi trong phong

{truyén fanh hoac truyén néng)

Hinh 5.5: So dé nguyén 1y ciia hé théng lam lanh (sudi dm)

5.4.1. May nén lanh (MN)

L4 bo phén tao ra dp sudt cao va 1am ra moi chat lanh: dp suat ¢ thé lén t6i 17 at va
nhiét do6 khi heat dong lén t&i 100°C.
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M4y nén lanh cé céc loai:

- My nén tré (dong co nim ngoai mdy nén);

- M4y nén (16c kin) dong co ndm trong 16¢ kin;

- M4y nén ntra kin 1 loai ¢6 ndp déng md dé c6 thé sira chira.

5.4.2. Gian ngung tu (gian nong - NT)

La b phin lam cho gas dang tir dang khi chuyén hda sang dang long (nguyén ly:
Do gian ngung tu dugc [am lanh bang gié hodc nudc, khi gas tr mdy nén tdi vai dp
sudt cao v nhiét do cao (néng) khi di qua gian 8ng vé ¢é cdnh tan nhiét gap lanh se
lam khi gas ngung tu lai thanh giot bén trong 6ng va tao thanh chat gas léng (nén goi
la gian ngung tu).

Gian ngung tu cla cidc may diéu hoa c6 2 loai khic nhau co béan:

- Gian ngung tu duge 1am madt bang nudc;

- Gian npung tu duge 1am madt bang gio.

Loai 1am mét bing nudc hay giai nhiét bang nudc thudng dp dung cho cdc mdy diéu
hoa c6 cong suat Idn do t6¢ do ngung tu nhanh hon so v6i mdy duge lam madt bang gi6.

5.4.3. Thiét bi tiét luu (bo tiét luu - TL)

Thiét bj ti€t lvu 1a bd phan lam cho gas 1ong tir gian ngung tu dén dugc bay hoi dé ha
nhiét do (1am thanh gas lanh) 18i chita vao binh gas lanh d€ dua vao stt dung.

Nguyén ly: Do bo tiét huu duge c4u tao béi rat nhiéu 6ng mao nhé li ti, khi gas long
tir gidn ngung tu téi véi 4p suat 16n P, di qua cdc 6ng mao nho li ti ndy sé duge phun ra 6
dang hoi (gas Iong bay hot), nhd vao su bay hoi dot ngét nay lam cho nhiét d6 cua gas
trong 4y ha xuéng rat nhanh va trd thanh gas lanh (6 thé diéu chinh mic do lanh theo y
mudn bang thiét bi diéu khién van tiét luu).

Chii : cdc 6ng mao trong bd tiét luu rdt nho bé, mong manh, nén phai hét sic chd ¥
trdnh va cham lam hong.

5.4.4. Gian bay hoi (gian lanh - BH)
Qua bo tiét luu, gas bay hoi va tré thanh gas lanh (thong thudng nhiét do ~ 5°C), roi
din dén gian bay hoi dé 1am lanh khong khi trong phong do trao déi nhiét.

Gian bay hoi la bo phén truc ti€p trao déi nhiét v6i khong khi trong phéng cdn diéu
hda. Tai day gas lanh di trong cdc 6ng vo cé cdnh tan nhiét duge quat gi6 théi vio trong
phong va nhan nhiét tir khong khi trong phong (trao d8i nhiét). Lugng gas lanh sau khi
di qua gian bay hoi (g1an lanh) va trao déi nhiét véi khong khi trong phong thi da giam
lanh nhiéu va quay trd vé mdy nén (MN) dé ti€p tuc chu trinh sau.

Luru y:
* Poi v6i nguyén Iy hoat dong cua gian bay hoi:
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- O gian bay hoi (BH) sir dung nhiét hitu ich 1a 1am lanh (mua he);

- O gian ngung tu (NT) sk dung nhiét hitu ich la lam sudi 4m (mua dong).

* Moi chat lanh: 14 cht dé 1am lanh, ha nhiét nhanh (thudng dung khi gas Freon).

* Chat tdi lanh: la chat mang nhiét do lanh (hodc néng) di bén trong ong din dé
chuyén t6i gian bay hoi, chit tai lanh 6 thé 1a gas hodc 12 nude, néu la nudc thi khong
nhé hon 3°C (néu khong sé bi dong cung), va chd ¥ chiéu dai dudmg 6ng dan chat tai
lanh khong nén dai qua quy dinh (100m), néu khong s& lam néng mdy do tai qua xa va
nhanh hong may.

% Chat bom tron: 13 ddu lanh hoa tan trong Freon. Dau lanh 1am nhiém vu boi tron tat
¢4 cdc thiét bi trong mot qué trinh luu hanh cia gas (chdt tai lanh). Bat dau tir mdy nén
(MN) 16i lai tr& vé MN. C6 thé khi dén mot vi tri nao d6 gap lanh lau, dau nay bi déng
dong lai trong 6ng gay tdc, bdi vay khi lap dat can chi y nguyén tic sau: gian lanh bao
gid cling phai dat cao hon may nén (thudng mday nén dat trong khéi gian nong) dé néu
¢6 diu dong, né cé thé tr chdy vé mdy nén khi tit méay nhiét do trong 6ng tré lai binh
thudng 1im déu tan ra va chay vé mdy nén.

5.5. MAY PIEU HOA KHONG KHI CUC BO

* Pec diém: LA mdy c6 cong sudt nho, chi ding cho cic khong gian hep tdch biét v6i
cdc khong gian khdc.

Nén 4p dung cho céc cong trinh quy mo nhd, ¢c6 cac phong dién tich nho, thiét k&
doc lap.

_ Uu diém: Gi4 thanh ddu tu cho méi may khong cao, dé lap dit thi cong nhanh, Khi
sir dung ¢6 thé chli dong hoan toan trong viéc bat, tit mdy, (chi bat may cho cédc phong
can diéu hoda, nhur vay s& tiét kiém duoc nang lugng); do bén cao.

- Nhuge diém: Do cong sudt nhd nén khong phu hop véi céc phong 16n, cong trinh
quy mo6 16n, mat khac néu sir dung qué nhiéu mdy diéu hoda cuc bo vao cong irinh 16n thi
gid thanh lai cao hon la ding di¢u hda trung tam.

* Phdn loai: C6 2 loai:

_ Piéu hoa cuc bo kiéu cira sé (hay goi la diéu hda 1 khdi, gian ndéng va gian lanh
cling trong mot vo may);

- Piéu hoa cuc bo kiéu ghép (gian ndéng va gian lanh dat tdch riéng). May diéu hoa
ghép c6 thé gdm 1 gian néng bén ngoai va 1 hodc nhiéu gian lanh bén trong nha tuy theo
cong suat cia may.

5.5.1. M4y diéu hoa kiéu cira s6

* Cifu tao mdy: Mdy diéu hoa cuc bo kiéu clra s6 1a loai mdy 16c kin. Toan bo hé
théng va gian mdy néng lanh dugc 1ap dat trong mot vo mdy chung.
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Hinh 5.6: May diéu hod cuc b kiéu cita s6

1- quat hudng truc, 2- dong co quat, 3- clra ldy gi6 tuoi, 4- quat ly tam, 5- gian bay hoi,

6- phin loc khong khi, 7- tdm ngan cich nhiét, 8- bang diu khién, 9- 6ng mao, 10- phin siy loc,
11- bau gidn nd, tich long, tiéu am dudng hiit, 12- mdy nén réto, 13- gian ngung, 14- phin loc
khéng khi: A-B khong khi lanh trong phong vao va ra, C-D gid giai nhiét vao va ra.

- Méi chat lanh 12 khi gas, vi du freon.

- Mdy ¢6 2 quat gié: 1 quat gi6 néng, 1 quat i lanh (dé théi khong khi lanh vao phong).

- Gian ngung tu lam mdt bang gioé.

- Gian bay hoi 12 gian 6ng vo cé canh tan nhiét, trao déi nhiét truc tiép véi khong khi
trong phong.

Do gian néng (phan ¢é déng co mdy nén) nim trong ciing mot vd may nén loai diéu
hoa mot khéi ¢o tiéng 6n 16n.

* Cdch b6 tri lap ddr.

Khoéng nén bd uri qui cao so vdi raat san (vi khé thao tdc lap dat va hiéu qua lam
lanh kém).

Thong thudng nén bé tri & tdm cao khoang 2m, so v4i mat san (hiéu qua lanh tot
dong thoi luu théng khong khi trong phong t6t).

Néu dat thap gan mat san thi t6i thiéu phai cich mat san 20 + 30cm.
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Can lua chon vi tri ldp dat cho phil hop ca vé chiéu cao ciing nhu trén mat bing
cta phong.

- Dot véi bén trong nha

Cin chon vi tri sao cho ban kinh phuc vu hgp 19, thdi gi6 lanh ra t6t nhat, dé hoa déu
khi lanh trong phong va lam nhiém vu tuan hoan khong khi tot.

- Dot véi bén ngoat nha

Phai chii ¥ khong dé vat can & ca 3 phia che gi6 lam néng mdy.

5.5.2. May diéu hoa ghép (con goi la may diéu hoa 2 khdi, 3 khéi v.v..)

Maéy gém 2 bo phan riéng biét la gian néng (ngoai nha) va gian lanh (trong nha) dugc
ghép ndi véi nhau qua dudng Sng din gas lanh va day dién, thong thuong la mot gian
néng va mot gian lanh, song véi mdy cong suat I6n hon c6 thé c¢6 2 hoac 3 gian lanh.

5.5.2.1. Cdu tric cia mdy

* Khoi trong nha U (Indoor Unit):

Khéi trong nha 12 gian lanh (hoac suéi dm néu la may 2 chiéu).

Hinh thic ¢6 nhiéu kiéu khic nhau (vi du: kiéu treo trdn; ki€u treo tudng; kiéu dat
san v.v...).

Cic bo phan thiét bi dat trong mot vo may gém: Gian bay hoi bing éng vo ¢6 canh
tan nhiét; quat dé thdi gi6 lanh vao phong; clra théi gi6 lanh; cira héi gi6 vé ciing véi tAm
ngin loc bui; khay (médng) chira nudc ngung va ong dan nudc ngung ra ngoai cung véi
mot s6 thiét bi diéu khién khéc.

Hinh 5.7: Cdu tao mdy diéu hoa ghép

A) Cuc ngoai troi:
1- i8¢ (déng co mdy nén),
2- gian ngung;
3- quat gian ngung;
4- dong co quat,
5- hop dau dién;
B) Cuc trong nha: r
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6- hop dién;
7- gian bay hoi;
8- phin loc khong khi;
9- quat kiéu tryc can;
t0- bii 6ng (Sng hit, 6ng dan long,
ng thoat nudc va day dién ndi hai cuc);
11- tudng gach.

pERnH)
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Chit y: Néu 6ng dan nudc ngung bi tic s&€ mau chdng gay héng mdy.

* Khoi ngoai nha OU (Ouidoor Unit) _

Khéi ngoai nha 1a gian néng, bo phan san xuét ra gas trong nha IU dé€ lam maét I hoac
suoi am cho cdc phong.

Cac thiét bi duge lap trong mét vo bao che gbém:

1. May nén lanh {con goi la 16c mdy, 16¢c gas);

2. Gian ngung tu (v6i gidn 6ng vo c6 canh tan nhiét lam maét bang gid).

3. Quat lam mat may.

4. Bo tiét luu.

5. Cira thoi gié néng tir trong mdy ra; clra hiit gié tir ngoai vao dé lam mdt may
(thudng ndm & phia mat sau G 2 bén canh ctia vé mdy).

6. Hé thong dién va céc thiét bi diéu khién khéc.

5.5.2.2. Céc kiéu gian lanh (1U)

a) Loai ddr san: Théi khi lanh ra & phia trén. Hit khong khi da trao d8i nhiét vé &
phia dudi.

Khi lanh

Khi lanh
Khinéng

Khi nong Khi ndng
Khi lanh

Hinh 5.8: Gian lanh loai ddt san

Dac diém cla loai dat san:
- C6 cong suat 16n.
- Céc duong 6ng dan gas di chim dudi san.
- Phi hop véi cdc phong sanh hay phong hop =~ 100 ngudi.
- Vi tri dit & sét tudng, noi khong vudng di lai.
- C6 loai thiét k& theo kiéu diitng (cao) c6 loai thi€t k& theo ki€u nim (thap).
b) Loal treo 1uiong:
Thudng thiét k€ dai theo chiéu ngang, cira thoi khi lanh ra & phia dudi ctra héi gié vé
o phia trén. '
C6 6ng gas di sau may, xuyén qua tudng ndi vdi gian néng & ngoai, 6ng gas duoc boc
bao on dé giir nhiét.
Thudng dat & do cao ~ 2m + 2,5m so v6i mat, dat & vi tri trung tam khong gian can
diéu hoa, ¢6 bdn kinh phuc vu hop Iy (tinh theo cong suat va kha nang déap tng clia may).
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¢} Logi.treo trdn (c6 nhiéu loai):
* Kiéu casette (am trdn): Thudng b tri cira théi gi6 lanh ra & giita va cdc khe hoi gid
vé ¢ Xxung quanh. w

Pic diém: Loai ndy thudng ¢6 bom nudc ngung P o
trong hop casette (bom rét nho) dé bom nudc
ngung ra ngoai tién loi cho viéc thoat nudc ngung
& gian lanh, cling c6 loai ong din nuéc ngung

duoc dat déc dan ra bén ngoal. Khi néng da
T trao @81 nhiét

- Kiéu casette phai treo trdn gid (chiéu cao thong
thuy tir trdn gia dén trdn bétong cot thép 161 thiéu
> 500mm) va do cao tir trdn gia so véi mat san nén
> 3.5m dé khdi bj qué lanh vio ddu ngudi & dudi. Hinh 5.9: Gian lanh kiéu casette

Khéng khi lanh

- Kidu casette thudng hay dat cho cdc phong réng, c6 chiéu cao kha 16n (vi du nhu
phong sanh, phong hop, hoi truong...).

* Kiéu dp trdn:

Ciing twong tu nhu kiéu casette, nhung toan bo vo hop nim nédi 4p sat trdn gia, nho 16i
hin ra trén mat tran.

Loai nay thodt nudc ngung phai di nguge 1én nén khé khin hon do d6 bat budc phai
¢6 bom nudc ngung dé bom ra ngoai.

Ong nude ngung

. Bén Trén gia
Ong ga lanh ]
Al 77777777 O/ Gng nude ngung
— ——-_.. 8% /7 o
- LTI RTE W Frez2cgkszrr=s |.-,.-.-: = Frorsssg 11 %t ZTZZTHRTETTTEORT
EZ Z T ITTPVITS I IIS 2L L L Wi NI 7 ]

Hinh 5.10: Gian lanh kiéu dp tran

* Kiéu gian lanh vé tinh: Loai nay thuong dung cho cac phong d()hg ngudi dé tang
cuong khong khi tuoi, Oxy.

Gi&n lanh chi)

Ong I3y khang khi tuci
{r bén ngoai vao
= =X\

Cac gian vé tinh

\ / \\ (cira théi gid)

h

{Clra hi gid vé)

Hinh 5.11: Gian lanh vé tinh

137



5.5.2.3. Ldp ddt gian lanh (gian trong nha IU)

Trudc tién phai lua chon loai gian lanh cho phit hgp véi yéu céu cdn diéu hoa, lap dat
theo diing cdu tao clha mdi loai da gi6i thiéu trén. Dat & cdc vi tri sao cho khong khi lanh
dugc phéan b déu trong phong.

- D&i v6i dng gas dn lanh:

+ Khong dugc qud dai (tir gian néng dén gian lanh < 10m).

+ Khong duoc ngoin ngéo, gip khiic nhiéu lam giam 4p luc va hao tdn trong qud
trinh luu chuyén.

- D61 v6i ong thodt nudc ngung: _ |

+ Khong lip dat chim, chon tudng vi khi tic khé phat hién va khong chira duge.

+ Néu khong c¢6 bom nudc ngung thi éng thoat phai doc 5%.

+ Khong lap xiphong.

+ Doan cong tit may ra ding 6ng mém.

+ Han ché t6i da cac chd ngoat ngéo.

+ Tuyét d6i cdm khong cho ngéc cao 6ng 1én s& gay tic do bui va cin ban dong lai & d6.

6ng thodt nudc ngung

(Sai) (Sai) (Sai)
Hinh 5.12

- Déi vii ddy dién ngudn: sit dung hé théng day dién riéng cho diéu hoa (day chiu tai
_16n, cong sudt 16n).

- D61 véi mdy diéu hoa cuc bo (cong sudt nho):

Can chi ¢ do cao chénh léch gifta gian lanh bén trong véi gian ndng bén ngoai
(thudng gian lanh dit cao hon gian néng 1a t6t nhat; cdc trudng hop dac bigt co thé
dat gian lanh thdp hon gian néng nhung khéng 16n hon 3m, tuy nhién mdy van chéng
hoéng hon.

Khoéng céch xa giffa 2 gian néng lanh cta diéu hoa cuc bo chi nén < 10m (cang ngin
cang t6t &€ d& tdn hao nang lugng).

5.5.2.4. Ldp ddt gian néng (gian ngodi nha OU)

- Loai don hé 1a: 1 gidn néng cung c&p cho lgian lanh.

- Loai da hé 1a: 1 gian néng cung cap cho nhiéu gian lanh.

- Chit ¥ dat gian néng thdp hon gian lanh. D3t not thodng gid, tan nhiét t6t ca 4 phia
xung quanh; mat truéc cich vat can t6i thiéu > 1000mm, khoang trong phia trén dé thao
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tic va thoat khi néng phi > 200mm; khodng cdch sau lung mdy phai > 200mm, hai bén
canh may > 300mm.

Neu dat cho nhiéu tang thi cdch nhau t6i thiéu > 500mm theo chiéu ding.

N7
==
7

7 Khi néng / > 200
‘ / > 300 > 30 /

/
o C”ﬁz i il

Khi néng

Q20

M
[=]
\
1500 - 70 |
> 1500

ke 77

Tuéng chin mit trudc

Hinh 5.13: Ldp dat gian néng

5.5.3. Phuong phap tinh cong suét lanh so bo

' 5.5.3.1. Phuong phdp tinh theo m’ san cdn diéu hoa

Chi y

Quy déi don vi:

- 1 ma luc (stc ngua) = 17 =0,75kW.

- 1kW/h = 860kCal/h.

- 1kCal/h = 4BTU/h.

- Dinh muc tinh cong sust tir 150 + 200 kCal/h/1m” sin (nifc 1a tir 600 + 800 BTU/M/1m*
sin) cho khu vuc giifa nhd; tr 200 + 250 kCal/h/ 1m® san (wgc la wr 800 + 1000
BTU/h/1m? san) cho khu virc ddu héi. Néu phong dong ngudi thi phai tinh tang lén 1,5
lan so véi dinh miic.

Can ot vao dién tich sin nhan véi dinh mc tinh todn trén, ta s€ ¢4 cong suat lanh c4n thiét.

5.5.3.2. Phuong phdp tinh theo sé ngudi trong phong

Thucng 4p dung véi phong tap trung dong ngudi nhu phong hoi trudong, phong khén
gi4... Binh thudng méi ngudi thai nhiét 200 kCal/h, nén khi tinh cong sudt lanh theo s6
nguofl trong phong thi ngudi ta thudng tinh 200 kCal/h/Ingudi (dé can bang véi lugng
nhiét néng thai ra).

- D6i véi nha nuomg kinh, vach kink thi phai nhan theém hé s6 (= 1,2 + 1,5).

- D67 véi cong sudt lanh cdn thiét cho 1 phong: chii yéu phu thude vao dién tich m’
cha 1 phong chit khéng phy thugc vao khéi tich cia phong. Vi dé 1am ting (hodc giam)
10°C cho 1m* khong khi trong phdng chi can 2,4kVal/h, vidu 1 phong 50m’” khong khi,
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chi cin hon 100kcal/h. Nhu vay cong suit dé 1am tang (hodc gidm) nhiét 4o khong khi
trong phong tinh theo m" la khong dang ké, nhung dé duy tri dugc khong khi lanh (hodc
sudi Am) & nhiét do dn dinh cho Im® sin thi lai cén dén 150 + 200 kcal/h.

- Doi vdi cdc phong dai khong nén chon |

s e ] CJ
mdy cong suit 16n dat ¢ gilta ma nén chon 2 3000 3000
mdy cong sudt = 1/2 dat & 2 vi tri dé khong khi
diéu hoa dugc déu hon (hinh 5.13).

(Tt hon)
5.5.4. Van hanh sir dung may diéu hoa
khong khi
Khi mady nghi (& ché d6 khong tai) tic la ¢ mnﬁ
trang thdi can bing. 1800 BTU#h
Khi mdy chay: dp sudt ban dau P, 16n gép 4 ,
lan 4p suat cudi P. (khi mdy da chay én dinh): (Khong 1¢1}
P,/P. = 4. Hink 5.14

Boi viy khi vira tit mdy ma bat trd lai ngay 12 rat nguy hai cho mdy (rat dé hong va
1am gdy tay bién clia dong co mdy nén do 4p suét va tdc do thay déi dot ngot). Do d6 khi
vira tit, tuyét d6i khong duoc bat trd lai ngay (thdi gian doi d€ mdy trd vé trang théi can
bang it nhat 14 3 phat).

* DOT vdi gian nong:

- Tuyét d6i khong dugc che phi gi 1én trén gidn néng (vi du phoi quén do, khan lau v.v...)

- Khong duge 1am cén trd viée thai nhiét thira clia gian néng, nén dat noi thodng giod.

- Khong duge dé vat gi dung cham vao cénh quat gi6 cia mdy.

* Dot voi gian lanh:

- Khoang 2 tudn 1 14n nén d& tdm ngan bui lau rira sach bui d€ khong gy cén gié hoi
vé. Muc dich ca tdm ngin bui 13 dé che chan bui bdm vao cdc 14 tin nhiét s& gay can
trér va 13m gidm tdc dung truyén nhiét clia gian lanh vao khong khi. Do d6, khéng duoc
thdo b nép che bui nay.

- Khong ding tay dé 1at chinh cdc chép lai hudng gié (s€ bi gy hong). Chi diéu
chinh bing diéu khién tir xa.

5.6. MAY PIEU HOA KHONG KHI DANG TU

G6m ¢6 hat loai chinh:

- T diéu hoa khong khi dugc lam madt bing gi6é (cong suit khodng 50.000 dén
100.000 BTU/h).

- Tt diéu hoa khong khi dugc Jam mat bing nudc (cong sudt khoang 120.000 dén
400.000 BTU/h).
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5.6.1. Ti diéu hoa khong khi dugc 1am mét béang gi6

Miy diéu hoa dang t0 thuong gom 2 b6 phéan tich rdi nhau: gian néng bén ngoai nha
va gian lanh bén trong nha.

Gian néng cta may diéu hoa nay thudng duogc dit ngoai trdi hodc trong mai che
thodng dé 1am mét bang gio.

V& co ban gian néng cla cic mdy disu hoa nay c¢6 cdu tric nhu nhau. Riéng gian
lanh thudng ¢4 2 loai khdc nhau: kiéu t@ ditng va kiéu ta treo.

a) Gidan lanh i kiéu dimg:

Gian lanh th kiéu ding duge b6 tri trong 1 vd may kiéu ti dat trén san sit twong
trong nha.

Trudng hop 16c mdy nén dat trong gian lanh, thong thuong 16c may nén dit § gian
néng bén ngoai (loai khong ¢6 16¢, mdy nén di k&m thudng coéng suit nho va c6 uu diém
13 nhe, it 6n, it rung, thich hop vo1 mat bing chat hep va cac tang gac).

6
P \2 4
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Hinh 5.15: Diéu hoa khéng khi dang 4
1 - Vo mdy. 6 - Cira thédi gié lanh ra
2 - Quat gi6 lanh 7 - Cira héi gi6 vé
3 - Gian lanh 8- Khay chita nuéc ngung
4 - Bang diéu khién 9 - Ong thodt nuéc ngung.

5 - Tam loc bui

Cic gian lanh cta t0 diéu hoa kiéu ding c6 thé duge 1ap thém clra hiit gi6 tuoi va ong
gi6 dé dan dén céc cla thdi gi6 treo trdn hodc treo tudng (trudng hop niy phai x4y
budng mdy cho td gidn lanh riéng & canh phong cdn diéu hoa, thuong xay ra vl may
cong suit 16n). Trudng hop 16c mdy nén nim & gian lanh trong nha thi viéc hdi ddu tron
tir gidn lanh vé 16c dé giang, nén gian ndéng bén ngoai ¢6 thé dat cao 1 ¢ty ¥. khong bi
phu thudc nhu mdy cuc bo kiéu ghép.
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P6i v6i tl gian lanh 6 16c may nén di kém thudng c6 cong suit 16n, nhung ¢6 nhuge
diém I tiéng on 16m, trong lugng may nang, giy rung va on truyén xudng tang dudi qua
san. Phuong phdp xir 1¥ rung xudng san 1a: ngudi ta 1am 1 hé khung ddm bang g, thép
hay bétong cot thép cdch mit san bétong cét thép mot khoang, khong cho rung truyén
trirc ti€p vao san. '

Khodng cdch dudng 6ng dan gas gita hai gian lanh va gian néng t6t nhit < 5m, ngoai
ra néu phai kéo dai cé thé t6i 30m dugc nhung hiéu qua 1am lanh kém di va phai tang
tiét dién dudng 6ng dé giam trd luc.

Trén két cau Gng dan gio
% H % ;
=5 == = :715\: =) H H
Tran gia
g Migng théi gid z
7
¢ Buc sé&n khau g Clra hut gic turod
k1
7] 7 >
T 7 , 7 A
Clra héi gi6 vé TG gian lanh trong nha
ey hot amy

Hinh 5.16: Vi du Idp ddr diéu hoa tu kiéu dimg cho phong héi truong

Vi tri 1dp dit mdy: véi cdc may ¢ cong suat 16n, thudng phai xay budng mdy riéng,
sau d6 dan qua 6ng gi6 dua vao cic cira théi gié cho cac phong cdn diéu hoa. Phong dat
may khong 16n, nhung cén chi ¥ cic khoang cich xung quanh may theo yé&u céu cua
nha san xuat.

Gng gio Td treo

b) Gian lanh ti kiéu treo:

Cita hut gio tugi

Gian lanh th kiéu treo thudng b tri

S 7C <
I__Clhathdigis .1

I6c mdy nén & gian ndéng, do dé trong A
o A aa £ e ia ~
lugng, do On, do rung déu nho, rat tién Clra gié hdi Ging hit gio héi

cho viéc 1ap dat va van hanh. Tuy nhién . o
. ; . . w2 Ti treo ngoai nha
cong suat may thuong nho hon t kiéu

diing (khong 16n hon 50.000kcal/h).

Cau tao cilra théi gié lanh ra thudng bd Cia hit gio tuai
tri & mat trudc clia mdy dé tién cho viéc
théi gié ngang vao phong (hodc khi can
lap thém ong gié thi dudng 6ng c6 thé bs Té treo trong rha
tri ngang tran d€ gidm bét trd lyc). Hinh 5.17: Gian lanh tii kiéu treo
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Clra gi6 héi thudng dugc b6 tri & dudi gdm mdy hodc & phia sau lung mdy.

Mdy diéu hoa tii treo khong cin xiy budng k§ thuat van hanh.

5.6.2. Tu diéu hoa dugc lam mat bing nudc

Tt didu hoa 1am mét bing nudc thudng cé cong sudt 16n hon nhiéu so véi th giai
nhiét bing gié, gdm 2 b phan tich biét nhau 1a ti may diéu hoa va thdp giai nhiét.

a) Bo phdn i mdy diéu hoa gém: Gian lanh, mdy nén, binh ngung ty, tiét luu, quat
gi6... (titc 13 tat ci cdc thiét bi cia my déu nam chung trong mot ti may. Cong suit ¢o
nhiéu loai tir nhd dén 16n c6 thé tir 50 + 120 sic ngua twong duong 120.000 dén 300.000
BTU/h).

Tai to may diéu hod cé cira hiit gi6 twoi va cira théi gid lanh dé lap thiét bi ong gid
din vao cdc clra théi gi6 trong phong cin diéu hoa.

T mdy c6 thé dat trong 1 phong k¥ thuat trong nha, tir d6 dan cac ong gid dén cdc
phong (6ng gié chinh thudng di theo cac truc thing ding trong hop k¥ thuét, roéi phén
nhanh theo chiéu ngang ra céc ting trong tran k¥ thudt va dén cic cira théi gi6).

b) Bo phdn thap gidi nhiét bang medc:

P SR S e ]
9 I
12 5
i =
e g E
1 [EZZZZZZZZZE Béchianuie
QEZZZZZZEZ7 wnhoan b
Hinh 5.18: Thép gidi nhiét
1 - van nuéc bé sung 10 - gian ong phun nudc
2 - van phao 11 - quat hit gié
3 - van xa ddy 12 - than vo thdp giai nhiét
4 - 6 - van chan 13 - gian lanh trong mdy diéu hoa
5 - bom nuée tudn hoan 14 - 16¢ mdy nén lanh
7 - van 1 chiéu 15 - bo tiét luu
8 - binh ngung 16 - vo may ti diéu hoa.

9 - gian 14 tan nhiét
Thép giai nhiét bing nudc 1a bd phan quan trong cua hé théng, nhiém vu la lam mat
cho gian (binh) ngung ty bang nudc theo mot chu trinh tuan hoan.
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Nugc lanh Nudc mat
Gas ndng (khi)

A Ong I6i chira
: i tac nhan lanh
Gas nong J’E Gas long
W =]
A
Nu6e ndng “]\ Ong ngoai chira

Binh pigung Sng chum Binh ngung dng va | || _ "Wdciammat
Gas long
7000 Nuoc da nong len
%
850

Hinh 5.19: Binh ngung tu dugc lam mdt bang nudc

Gian (binh) ngung tu dugc 1am mat bang nude c6 2 loai (hinh 5.19):

- Gian (binh) ngung 6ng chum;

- Gian (binh) ngung dng vo.

* Uu di€ém ciia td diéu hoa gidi nhiét bing nudc:

Véi ciing cong suit mdy nén, cho ra nang sudt lanh cao hon mdy gié (mdy lam mat
bing gi6) do hiéu qua 1am mdt binh ngung tot hon.

Céc may 1am mét bing nudc thudng dugc nap gas sin nén viéc lap dat mdy khd don gian.

Chon vi tri 1ap dat thap giai nhiét nude thuan tién hon so véi viéc chon vi tri dat gian
néng cta may gid.

C6 thé dat thap giai nhiét khd xa budng mdy (ngoai troi phia san sau, hay trén mdi
nha v.v...).

* Nhuoc diém: Sau mot thoi gian van hanh, binh ngung dé bi déng can va dé bi bam
ban, Iam giam ning suat lanh clia mdy.

-+ Cdch x¥ 1y can ban dang hitu co, bun thi ding xa phdng (xiit) dé xit rira.

+ Can cdcbondt thi diing axit ctohydric lodng ngdm réi thut rira.

Do dé céc thiét bi clia thap giai nhiét nudc phai la vt liéu chiu dugc xtit va axit.

Chit y:

- Bé chia nuéc tun hoan phai dii cho téng cdc mdy van hanh trong 10 phit dén 15 pht.

- Quat hiit gi6 gay tiéng 6n 16n nén can dat cich xa cdc phong chinh va phai c6 bién
phdp cach am.

- Khong thdi gié néng ra gan clia cic phong &, phong lam viéc xung quanh (can 6
khoang tréng thodng ngoai trdi dé thai nhiét va 4m).
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- Ky hiéu may:
20] = 20 ma luc.
60J = 60 ma luc.

5.6.3. Ong dan gi6 ctia h¢ thong diéu hoa khong khi dang ti va diéu hoa trung tam

Bao gém: 6ng cdp gi6 va Ong héi gio.

LSS LS LLLL

© ]

Ong tron kho lien ket
vaa fudng, tran

5.6.3.1. é’ng cdp gié

Cé 16p boc bao 6n bang bong thuy tinh
day 3 + 5cm.

Nhiét do khong khi lanh bén trong ong
khoang 17 + 18°C.

\\\\\\\\\\\\

AN

Téc dé gié trong 6ng tir 6 +10m/s. L
Hinh 5.20: Hinh thitc tiét dién 6ng gto

Téc do gid thdi ra & cira gid lanh khoang
3m/s (thudng téc do gid trong ong cdi tir 8 + 10m/s, sang 6ng nhéanh tir 4 + 6m/s, khi qua

cira théi gid ~ 3m/s).

Vat liéu lam 6ng 12 ton hoa day khoang 1,2 + 1, $mm, tiét dién vudng, chit nhat hodc
tron (tiét dién vuong va chif nhat hop 1y hon vi dé ché tao gia cong va dé lap dat). Tiét
dién & doan déu va doan cudi 6ng thudng khic nhau (hinh con).

* Yeu céu thiét k&€ dudng ong dan gié:

_ Vé chiéu dai: phu thuoc vio mat bang, mat cat kién tric. Chiéu dai 6ng tir mdy dén
diém xa nhat ciia gian lanh < 100m, 6ng nhanh vao céc tang ti da < 50m.

+ Ong nén di thing, it gdy khiic cng t6t.

+ Ong gy khiic nhiéu s& gay trd khéng va 16c do gid yéu (hinh 5.21).

- V& tiét dién 6ng: Tinh theo cong

thic sau:
L Thay ddi chiéu cao
F== ong thusdng treg
w &2 bén canh trén
Trong dé:

E- tiét dién 6ng (m®); '
- g (m”) il Thay d8i chiéu cao
6ng thudng treo

L- luru lugng gié di trong Ong

3 .. i ” ap gilta tran
(m'/s) (do nha san xuat ghi | T] T
trong catalog);
w- 16¢c do gid trong Ong (m/s). Hink 5.21: Ong dén gi6

cia may diéu hoa khong khi
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+ Ong céi cé tiét dién 16n hon.

+ Ong nhénh c6 tiét dién nhd hon.

Vi du: Cho L ctia may UC 30J 12 280m*/m ( = 4,5 m’/s). Toc do gid trong 6ng o = 10m/s.
Ta c6:

F = L/o = 4,5/10 = 0,45m’

* Chii y:
- Chiéu cao h ¢6 lién quan dén chiéu cao 3@ E%
cua tran ky thuit, dam, san BTCT...). Khong t6t Tét
- Nguoi kién triic su khi thiét k€ cong
trinh cin chii y dé thiét k€& chiéu cao ting - T
. . N e e A
nha cho thich hop. Khong 16t Tét

- Tdn that 4p suat ddu va cudi trong ong

phu thudc nhiéu vao do dai, d6 nhdm, do T f
gdp khiic clia dng. h Jm teit

- Trudng hop do dai 6ng qud l6n phai
thiét k€ tram ti€p 4p chuyén tiép. Hinh 5.22

5.6.3.2. Ong gi6 héi

Néu di duéi tran thi khong cin boc béo on (thudng trong nha mdy, xi nghiép) vi 6ng
nim cling trong khong gian duge diéu hoa.

Néu di trén tran ky thuat thi phai c¢é béo on.

Nhiét d6 khéng khi hdi vé bén trong ong khoang 26°C + 28°C.

Téc do gid hit vé rdt cham (= 0,5m/s).

Vit liéu am &ng va bao 6n ciing nhu 6ng gid cap.

Dubdng éng vé cang ngin cing 16t (thong thudng ng héi gié vé thudng di qua 1
phong xir 1y dé loc bui trude khi quay vé mdy diéu hoa dé tiép tyc tham gia vao chu
trinh méi).

5.7. MAY PIEU HOA TRUNG TAM

5.7.1. M4y diéu hoa khong Kkhf trung tam kiéu VRV

Mady diéu hoa trung tim VRV c6 ciu triic hé thong gan giéng nhu miy diéu hoa dang
ti gidi nhiét bing gié. Ciing bao gdm mot khoi gian néng & ngoai nha va nhicu gian lanh
trong nha, giita gian néng va gian lanh dugc ndi véi nhau qua hé théng 6ng dan gas lanh
va bo lua chon nhanh (BS Unit) (xem so do nguyén 1y hé théng VRV ).
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(1 M4y trung tam {gian nong) ddt ngoai tréi, gidi nhiét bang gié
(2)Cac gian lanh trong nha, trao d8i nhiét tryc tiép véi khong khi trong phong

Hinh 5.23: S0 dé nguyén 1y hé thong VRV

5.7.1.1. Gian néng (ngodi nha)

Bao gdm cdc thiét bi: Mdy nén lanh, gian ngung, bo ti€t luu, quat gié 1am mat mdy va
cdc thiét bi phu ting kém theo.

Gian néng duge lam mét bing gi6, nén phai dat & ngoai troi, vi tri thodng gié nhu &
trén mdi hay & tdng tréng, tAng k§ thuat clia cong trinh v.v... Khong nén xay dung bao
che xung quanh 1am cén gi6, gdy néng mdy, c6 thé ]am méi che dé che ning che mua
cho mady.

5.7.1.2. Gian lanh (trong nha)

Gian lanh trao déi nhiét do truc tiép véi khong khi thudng bao gém céc thiét bi: Gian
Sng vé c6 canh toa nhiét, quat théi gié lanh va tudn hoan khong khi, khay chita nudc
ngung tu va &ng thodt nuéc ngung. Céc thiét bi dugc lap trong 1 vé may dat chim trong
trdn k¥ thuat v mat na cira thdi gié. V& hinh thitc ¢4 loai dp tran théi tir trén xudng va
¢6 loai 4p ngang cé trin noi that thoi gié ngang.

* Pac diém chung cda may diéu hoa khong khi kiéu VRV va cich lap dat:

Trong mot mach, cho phép néi t6i 8 1U (gian lanh rong nha) v6i nang sudt lanh va
kiéu khac nhau (161 da c6 thé 1én t6i 16 IU khi n6i theo trat ty dac biét). Nang suit clia
cdc IU cho phép thay déi tir 50 +130% nang sudt lanh clia OU (gidn ngodi).

147



Nhiét do trong phong dugc diéu chinh véi mic d6 tinh vi rat cao nho hé dicu khién
PID (proportional integral derivative), sai léch nhiét d¢ 4n dinh trong phong ~ + 0,5°C.

Miy VRV thay déi Ivu lugng moi chat lanh (hodc sudi 4m) thong qua hé théng diéu
chinh tén s6 dién ciia mdy nén.

Hé¢ van hanh & khodng nhiét d¢ rét rong: tir 5°C + 43°C cho cd lam lanh va sudi am
(2 chiéu).

Chiéu dai dudng 6ng dan gas giita OU va IU t6i da cho phép lén tGi 100m, cao do
chénh lech giita OU va IU cho phép t6i 50m. Gian néng thudng dat trén mai (noi
thoang gid).

.

Do dai
dueng Sng gas
15i da 100m

Chénh léch 45 caa 6i
da gitra gian néng (OU)
va gian lanh (IU) 13 50m

Chénh Jéch do cao ti
da gilia cic gian lanh
{IU) 14 15m

1

Hinh 5.24: So dé ldp ddt cac gian FCU
clia hé théng mdy diéu hoa khong khi trung tam VRV

He thong diéu khién tap trung nén gidm dugc chi phi vé thi€t bi va lap dat, dong thoi
viéc kiém tra, giam sdt van hanh duge dé giang.

Cé bo phan lya chon nhanh (BS Unit) cho phép tu dong chuyén déi tit ché do lam
lanh sang ché dé sudi am (hoic ngugc lai) tuy theo nhiét do trong phong.

Khi déng ngudi trong phong, mdy c6 thé ty dong tang don khi lanh cho da ding,
nguoc lai khi khéng c6 ngudi trong phong mdy ty dong gidm bét cong suat lanh rat
nhiéu gan nhu khong 1am viéc, do dé tiét kiém duge tir 15 + 20% chi phi vé nang lugng
van hanh.

148



Trén mat bing cong trinh & khu vuc trung tam dat mdy (trén mdi) ¢an thiét k& hop k¥
thuat thong su6t tir trén xudng dé cho cdc dudng 6ng' gas chinh di xudng cap cho cic
tang (dién tich 16 rong khong nhé hon 1m?). o

Trén mit cit & cdc ting phéi thiét k€ tran ky thust dé di dudng ong nhdnh dén gas tir
6ng din chinh di vao cdc phong, chiéu cao thong thuy cda tran k¥ thuat > 300mm.

Thi cong, lap dat dé giang nhanh chong.

Tuy nhién mdy VRV Ia loai rat dit tién so véi cdc may diéu hoa khéc. May diéu
khién hoan toan tu dong nén khé phiic tap, khi hdng héc kho chita. '

5.7.2. May diéu hoa khong khi trung tam kiéu Waterchiller

* Pac diém riéng cua mdy: 1a may diéu hoa véi chat tai lanh 13 nudc (nudc duoc bom
qua binh bay hoi ¢é cdu tao nhu binh ngung tu on,g chim). Nudc nhan lanh & cdc 6ng
gas lanh réi bom dén cic gian lanh trong nha.

* M4y Waterchiller dugc chia ra 2 loai:

- Loai duogc 1am mat bang gid.

- Loai dugc lam mdt mdy bang nudc.

5.7.2.1. Logi duoc lam mdt bang gié

Toan b hé thong thiét bi clia may phit lanh dugc lap dit trong mot vo may 16n dat &
ngodi trdi (thuong ddt trén mdi hodc ngodi san) r6i dan ong nude lanh qua tram bom,
bom dén cic gian lanh bén trong nha.

5.7.2.2. Loai dugc lam mdt mdy bing nuéc (thuong cd cong sudt lanh rdt lon)

Toan bo hé théng mdy phét lanh dugc -
dat trong mot phong k¥ thuat mdy diéu
hoa hodc dit & ngoai trdi (loai ndy mdy cé
tiéng 6n va do rung 16n, tai trong ning,
kich thudc céng kénh nén thudng dit &
mat bang ting hdm, ting trét, ting mai
cach ly véi cac phong chinh). Ngoai ra
cdn cé thap giai nhiét nudc dat & ngoai
troi (trén mai nha hodc ngodi san). Nudc
tir thép gidi nhiét dugc din xudng budng
may, 1am mdt giin ngung tu réi bom tré
lai thép d€ tan nhiét nudc d4 nhan tir gian
ngung tu va ti€p tuc tudn hoan theo chu
trinh ci.

* Vi du minh hoa (hinh 5.25):

Hinh 5.25: So dé khong gian b6 tri hé thong
diéu hoa khong khi trung tdm VRV
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Binh nudc b sung dé bd sung nude cho qud trinh tudn hoan clia hé théng.

Binh giin n& (BGN) thudng dit & vi tri cao nhat clia dau hit nude hoi vé. Tac dung dé
khi c6 bot khéng khi & trong &ng thi bot khi s& chay 1én néc binh gidn nd va trong dng
s€ luén ludn day kin nudec.

Binh gidn ng
/
— On as ~
FCU FCU FCU ng thoat nudc ung

Binh nudc b6 sung I I—‘ I E—* I I——-—-*

S — {Tram phét lanh trungtdm) |  S=oeeorteNees 6-'__
______ MNerde da duge lam lanh — Jngcap gio :
—====1 Khong khi ]_Il_l [_llj

$ (VDi'E) Lug:_t < \Clra gi
e —
1 Van dién tir = Cira gié héi I
L (VBT-1) AHU <7 !
} : Bamn nudc lanh di : 5
P RRSETTPEILITIILLTITIESEEEEEPPERE SN T ;
Bom héi nudc vé

Hinh 5.26: So dé nguyén 1y hé thong diéu hoa khong khi trung 1am kiéu Waterchiller

Van dién tir (VDT):

+ VDT.1 ¢6 tic dung diéu chinh tu dong luu lugng nude di qua gian bay hoi (bink
lam lanh nuéce) cho thich hgp véi nhu cdu cap lanh;

+ VDT.2 dé diéu chinh nuéc tdi lanh quay tr& vé may khi khong dung hét.

* Viéc cung cdp khi lanh vdo phong can diéu hod ciia mdy Waterchiller ¢6 2 cdch la:

+ Mot 12 cap vao céc gian lanh trao ddi nhiét tryc ti€p véi khong khi gidng nhu kiéu
cdc gian lanh cia mdy diéu hoa ghép hay dang t, goi 1a céc Fancoil Unit (FCU).

+ Hai 14 cdp vao cdc miéng théi gi6 thong qua bo phan Air handling Unit (AHU).

a) FCU (hinh 5.24):

Trong FCU bao gém: gian 6ng vo ¢6 cdnh tan nhiét véi chit tai lanh la nudc lanh
ciing v6i quat gi6 lanh tudn hoan, dugc bd tri trong 1 v6 mdy dat chim trong trén, tuong,
hinh thtic cé loai 4p tran, c6 loai dp tudng, va co ca loai dat san.

FCU thudng c6 cong suit lanh nhd nhu cdc gian lanh cia mdy cuc bo (= 6000 + 8000
BTU/h cho 1 gian).

Cich lap dat FCU giéng nhu lap dat gian lanh clia mdy diéu hoa ghép.

b) AHU (hinh 5.27):
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Gna hat gié tuai Ca thé 13p truc tiép cira mét na ap vao
AH 8 thdi gi6 lanh tnyc tiép vao phong
= _ggjm Ong dan gio
' hd’fﬂ ah AN ah
\Gng nucc lgnh di v | ! 1 ! Cira hit ¢ib héi Cac miéng théi gio

Hinh 5.27: So dé bo ri AHU

Cau tao bén trong AHU c6 gian

lanh Sng v& ¢6 cénh tin nhiét (chat <<

) e e . ., Migng théi gio

tai lanh 12 nuéc di dugc lam lanh O Tum—:LaTliJ— Feu Feu Fev

binh bay hoi dan theo dng nuéc dén %—O——O——‘X‘:AHU
vh vé (cé boc bao on); ong it gio Fcu FoU Fou
twoi va quat gi6 thdi vio ong gié dén M'Z’s_l

cdc miéng thét gié (AHU c6 loai
khéng cé clra tudn hoan gié va 6
loai c6 cira tudn hoan héi gié vé).

AHU thudng cé cong sudt lanh 16n, vé mdy cong kénh, c6 trong lugng va kich thude
16n gan nhu mot mdy diéu hoa dang til nhung to hon.

AHU c6 thé lap cita mat na tryc tiép vio mdy dé théi gié lanh tryc tiép vao phong.

Pac diém cia AHU la vira lam mat khong khi vita dua thém khong khi tuoi vao. Bot
vay trong 1 hé théng di€u hoa trung tam Waterchidler ngudi ta cé thé lap dat céc gian
lanh (FCU) va (AHU) xen k&.

AHU ¢6 tiéng 6n va rung nhiéu, nén khi 14p dat c4n chd ¥ chong Sn tidu 4m, chdng rung.

#* Chit y:

DG véi tram phat lanh trung tam 12 b phan cong kénh nhiéu thiét bi may moc, gy
6n va rung nhiéu nén khi lap dat trong cdc phong k¥ thuat diéu hoa cén chi ¥ giai phdp
céch 4m va rung, déng thdi tram phai & vi tri trung tam khu vyce cin diéu hoa, gan hop
k§ thuat dimg dé thuan tién cho viéc lap dit cic dudng &ng cdp gas lanh (hoac sudi
#m) cho cong trinh sao cho mang Iudi dudng 6ng la ngan ngon nhat va ti€t kiém nang
lugng nhat.

Hinh 5.28: Bo'tri xen ké AHU va FCU

5.8. HE THONG PIEU HOA KHONG KHIf KIEU BUONG PHUN
Hé théng nay thudng ding dé diéu hoa khong khi trong cic c¢ong trinh céng nghiép
véi céc khong gian san xuat rong 16n (dac biét phit hop véi cdc nha mdy dét, soi).
Nguyén 1y 1a dimg hé thong phun nuéc lanh thanh cdc hat nho li ti trong budng
phun cling véi quat gié cong suit 16n lam bay hoi nhanh d€ ha nhiét trong budng phun
xudng ~ 8 + 10°C (nhiét do nay vixa 1a lam lanh khong khi vita ha do 4m khong khi).
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'V6i nhiét d6 nay hoi nudc trong khong khi s&€ dong suong va roi xudéng ddy budng
phun réi chay vao bé chita nuéc ngung. Sau dé nhd vao quat gid thét khong khi lanh vio
céc ong gi6é dan dén cdc miéng théi gi6 lanh vio trong phong sén xuat.

Gi6 héi vé thuding duge din theo cic kénh (6ng hoi gidé vé€) & dudi mat san rdi di qua
buéng loc bui dong thoi hoa tron véi khong khi tuoi duge hidt tir ngoai vao va lai tuan
hoan theo chu trinh cii quat gié vao budng phun.

Tam chin nudc zich zic AM
" chan AUde 2

|# i L o s _z
/ |/ N Khéng khi lanh
’ "
% —_
> T . é ] i J L J L J L
Cira hit gié tugi - Gian phon 2N ZINN 7N
=2l T e Cira théi gi6 lanh
- - [ Lk
. FrQuat thdi gié
Tr?r?ng}%trr]]anh g - - B8 thu hai nuse Phéng cén diéu hoa
2 Ctra gio héi
bofn nudc lanh 4
vad bl?gng phun 2 R N e P
B A 7 : /
: g /]
— 7
1\ Tam foc bui

A Van 3 ngd {khi khang cin b sung nu6c lanh
van 3 ngd ly dong ma cho nutc vé tram phat lanh)
Ong c&p nudc lanh tir phong ky thuat 1am lanh nud ti

{hé théng iam lanh nudc gidng nhu may waterchifler
co thap gidi nhiét nudac)

Hinh 5.29: Hé théng diéu hod khong khi kiéu budng phun

5.9, YEU CAU CHUNG VA CAC GIAI PHAP THIET KE KHONG GIAN

- Pé sir dung diéu hoa khéng khi mot cich c¢6 hiéu qua va chéng lang phi khi thiet k&
mot khéng gian kién tric can lun ¥

- . Chiéu cao ting nha ddm bdo di khéi tich sit dung, khong nén qui cao s€ gy lang phi
nang lugng va 1am gidm hiéu suat diéu hoa, cling nhu tudi tho clia mdy. Phdi dat dugc
muc dich 12 gid dau tu thap nhat, hiéu qua sir dung cao nhat.

Tinh todn dién tich vi huéng md cira di, clta s§ mét cach hop 1y, d€ dim bao tinh my
quan cha cong trinh khong gay ra cdc su bat lgi cho diéu hoa khong khi (vi du nhu hiéu
tmg nha kinh...).

Cic khong gian sir dung diéu hoa nén 1 cic khong gian kin, d€ khi dua ra giai phdp

_ thiét k& mit bing phai phan chia, gidi han céc-khéng gian dé c6 thé phan viing sl dung
diéu hoa khong khi dat hiéu qua cao nhat. Chii ¥ két hgp luu théng khong khi bing céc
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loai khe hd & vi tri thich hop, hay quat gi6 cho cdc khong gian sit dung loai diéu hoa
khong tw 14y dugc khong khi tuoi tir bén ngodi vao dé ddm bao sy trong sach va vé sinh
cua khong khi bén trong.

D6i véi cac cong trinh c6 sit dung diéu hoa trung tam khi thi€t k& chiéu cao ting
cin chd y dua ra cdc giai phdp trdn k¥ thuat dé 1ap dat cdc dudng 6ng nudc tai lanh,
ong cap, va héi khong khi, cac miéng théi gi6 ciing nhu cdc bo phan khéc ctia diéu hoa
trung tam nhu céc loai AHU, FCU; thong thudng chiéu cao théng thuy cia trén ky
thuat 13 0,6 + 0,9m (tuy theo mbt loai mdy diéu hoa).

Khi dua ra phuong 4n thiét k& cdn chd y nhimg anh hudng cla hé thong di€u hoa
khong khi tdi gidi phap kién tric, chon céc vi tri thich hop dé b6 tri cdc bo phén cla
didu hoa khéng khi nhu dudng 6ng gas, éng nudc ngung, khai Outdoor-unit, thdp gidi
nhiét, tram lanh trung tam, dé trénh ti€ng 6n (do thap giai nhiét), ddm béo tinh tham
m¥ cha cong trinh v6i khong gian d¢ thi néi chung va khéng gay anh hudng t6i moi

trudng xung quanh.

Hinh 5.30: Vi du minh hoa:
Heé thong diéu hoa trung tam digc b6 tri 1 thién trong ndi thdt
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Chuong 6
THANG MAY

6.1. KHAI QUAT CHUNG

Thang mdy 13 phuong tién thiét bi van chuyén ngudi va hing hod, hoat dong bang hé
théng dong co diéu khién tu dong.

* Cac phuong tién nay c6 3 loai khac nhau:

- Mot 1 thang mdy van chuyén theo chiéu thing dimg (loai nay cé trudng hop cho
phép dat nghiéng nhung t6i da khong 1én hon 15°).

- Hai 1a thang may cudn van chuyén theo chiéu nghiéng (thang ty hanh).

- Ba |2 bang tai van chuyén ngudi, hing trén mat phang ngang.
6.2. THANG MAY THANG DUNG

6.2.1. Phan loai

6.2.1.1. Phdn loai theo chiic ndng phuc vu
* Theo (TCVN 3744-93) chia lam 5 loai:
- Thang loai I: Chi chuyén ché ngudi (hinh 6.1a).
- Thang loai II: Chd ngudi va hanh Iy di kém (hinh 6.1b).
" - Thang loai II: Thang mdy bénh vién (chd bénh nhan vi may méc y t€).
- Thang loai IV: Chd hang hoa va ngudi di kem.
- Thang loai V: Chi dé ch& hang hod.
6.2.1.2. Phdn logi theo téc do
- Thang cao tdc: V= 2,5m/s.
- Thang binh thudng: V=1 + 2.0 m/s.
- Thang t6c do thip: V <1 m/s.
6.2.1.3. Phdn loai theo dang chuyén déng
- Thang kéo bing day cdp.
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- Thang kéo bing banh ring, thanh rang.

- Thang ddy thuy luc.
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b) Thang mdy chd ngudi va hang

Hinh 6.1: Cdu tao thang mdy

a) Thang mdy chd ngudi
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6.2.1.4. Phdn loai theo hinh thic

- Thang c6 d6i trong: G e, (frong lugng doi trong) = G, + 1/2 tai

- Thang khong c6 d8i trong.
Chii 3:

Thang kéo bang cdp va c6 ddi trong 14 loai rit phd bién, buéng may dat & trén.

Déi v6i thang thuy luc cé dic diém rit ém nén thudng ding trong bénh vién. Budng
may dugc dat & dudi. Thang thuy lyc ¢é stic tai 16n, néu ddy truc ti€p cb thé dat chiéu
cao lén t6i 12m, néu cao hon thi phai ¢6 bd khuyéch dai ap Iuc.

6.2.2. Ky hiéu tén thang may
Vidy: P15 -CO 120 - 15 (16) - 1000.

Theo thit tu tir trai sang phai:

* Chit ddu tién chi loai thang:

P (Passarger): Ch& ngudi (khich);
B: Thang bénh vién;
F: Thang chd hang;

* §6 di kém theo chit ddu tién:

Chi s6 ngudi cé thé chd hoic tai trong nang (kg).

Vi du: 86 15 chi 15 ngudi (tinh trung binh 80kg/1
ngudi), 600 chi sitc nang 600kg.

* Chif tiép theo thit hai CO chi kiéu mé cia.

- CO la ctra 2 canh md tir tm sang 2 bén.

-4 CO la clra 4 canh md tir tAm sang hai bén.

- 2S la clra 2 cdanh x€p chéng lén nhau ma tir mot
phia. Ty theo thém chif R: md tir trdi sang phai, thém
chit L: m& tir phai sang tréi.

- 2U 14 2 canh chéng 1én nhau md 1én trén.

- 3U Ia 3 canh chéng 1én nhau md 1én trén.

* S6'kém theo chit thit hai 120 chi vdn toc ciia thang.

Vidy: 120 = 120 m/phit (= 2m/s).

* Con s6 tiép theo (thit ba):15(16): Chi s6 tang va
s6 diém dimg.

Vidu: 15 (16) = 15 tang va 16 diém dimg.

* Con 38 cudi cung (thit tu): 1000 chi d6 md cia cira tdng

156

<

<

\ A
R ] § -

AT
/

=7E

) /
+ S

Hinh 6.2. Phéi cdnh minh hoa



Chi c6 nhimg thang tai trong nang > 15 ngudi mdi c6 ghi s nay.

Chii y: Thong thudng kich thudc thong thuy chiéu rong cla giéng thang phai rong
hon hoic bing gdp doi chiéu rong clra thang may.

- Thang mdy chd khéch cho céc cong trinh cong cong va nha & nhu: khach san, tru S0,
van phong, chung cu cao ting V.v... quy dinh > 7 ting m6i s dung thang mdy (dé kinh t&
trong xay dung thi thudng thiét ke thang méy cho nha cao 9 tang tr& 1én).

_ D6i vi thang bénh vién thi khong phy thude s& tang nha.

6.2.3. C4c chir thuong gap trong thong so ky thuat cua thang may

- Capacity: tai trong nang

Vidu: 600kg/9 ngudi (Chau A) (60kg/ng);

630kg/8 ngudi (Chau Au) (80kg/ng).

- Number of landing: S& tang.

Vi dy: Number of landing: 05 = 5 tang.

- Speed: van toc thang (vi du: 60m/phiit);

- Car: cabin cua thang;

- Hoist way: Giéng thang (budng thang).

- OH (Over Heard): Chiéu cao ting trén cung.

Yéu cadu OH > 4m, béi vi & ting cao trén cung (OH) dé dé phong su c6 khi thang lén
qué da thi khong bi ket thang, dong thoi khi d6 d6i trong ngdi vao dem 10 xo ¢ thé 1am
tring c4p va thang lai tut xudng ding vi tri dimg & ting trén cung.

_ PIT: Chiéu sau hé thang, PIT phy thudc vao van téc thang va chiéu sau giéng thang.

Théng thudng: V = 60 m/ph thi PIT = 1.5m.

V =80 m/ph thi PIT = 1,6 + [,7m.

6.2.4. Tinh toan s6 luong thang may cho cong trinh

S6 lugng thang mdy cho mét cong trinh duoc tinh todn theo s& ngudi trong cong
trinh. Tuy theo timg loai cong trinh duge tinh theo % cao diém nhat trong 5 phit (tra
bang 1). Sau dé tinh ra s6 ngudi cao diém trong 1 phit dé tra ti€p bang 2 dé tinh ra s6
lugng thang va cong sudt thang can thiét dé phuc vu.

Sau khi da tinh 6 lugng thang méy cdn thiét, cin phén b6 cum thang may hop 1y trén
mat bing sao cho ban kinh phuc vu khéng nén vuat qué 25m (hay moi cum phuc vu cho

mot khoang dién tich mat bing 300 + 350m’).
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D&i v6i thang may cudn (thang may tu hanh) dugc tinh 15 + 20% tong s6 ngudi liic
cao diém nhat véi cong suat phuc vy cia thang trong 1 phiit (vi du: 100ng/ph; 125ng/ph;

150ng/ph...).

Tuy nhién dé€ hop 1y cho phuc vu hanh khich cong cong, bén kinh phuc vu cia thang

khong nén vuot qua 25m.

Bang 6.1: Ty l1é tap trung ngudi trong 5 phiit cao diém

| ewcoan | Dl mmes | T g
I |Cao &¢ van phong (cho thué riéng) 15+ 20 25=35
2  |Cao 6¢ van phong (cho thué chung) 11+15 25+35
3 {Khich san 1015 30+ 60
4 |Khunhad 5+7 60 = 90
5 |Khu vui choi giai tri, trung tdm bach hoa Tinh todn riéng 40+ 50
Sau day ]a bang gid tri dai luong i% clia mdt s6 nude dé tham khao:
Bang 6.2: Gi4 tri dai luong i%
Pic diém toa nha Bungari My Nhat
Nha hanh chinh
- Thuin tuy 20 12+ 18 20+ 25
- C6 két hop hoat dong khdc 17 11+12 16 <20
- Cbn lai
Nha &
- Nha tap thé 4+8
- Dinh thy 5+7 3.5+7
Khach san
- Phuc vu & 7+10 12+15 8+10
- Cé ro choi, dich vu khdc 9+11

Cé nhiéu phuong phép tinh s6 luong thang mdy, & day chi gi6i thiéu cach tinh don
gian, so bo vi nhanh nhat d€ van dung.

% Vi dy: Tinh todn s6 luogng thang mdy cho toa van phong cao 18 ting, ¢6 1200 ngudi.

Cach tinh:
- Theo bang :
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a) Chon thang méy ch& ngudi theo d6 thi cho nha co chiéu cao trung binh va Ion.
Pidu kién 4p dung: chidu cao tAng 3,3m; hé s6 tai trong 0.8.
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b) Chon thang may chd ngudi theo dd thj cho nha c6 chidu cao thdp va trung binh 1dn.
Diéu kign ap dung: chiéu cao tang 3,3m; hé sd tai trong 0,8.
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1. Tinh cong suét van chuyén ngudi trong 5 phit cao diém:

2. Tinh cong sudt van chuyén ngudi trong 1 phiit cao diém:
240(ngudi): 5 (phiit) = 48 ngudi/phit.

- Tra biéu d6:

Véi s6 ting 1a 18 tang, déng theo truc doc vi du ta chon biéu d6 thang ky hiéu P-17-
CO-180, sau d6 déng ngang sang cit truc chu ky T, s va truc s6 ngudi/l thang ta dugc
cong suit van chuyén cha thang fa 29 ngudi trong 138s, nhu vay trong 1 phiit (60s) thi
cong sudt clia thang P-17-CO-180 1a 12 ngudi/phiit. Tir day suy ra d¢ van chuyén 48
ngudi/phiit (48 ngudi/phidt: 12 ngudi/phiit = 4) can chon 4 thang loai P-17-CO-180.

Bang 6.3: Cac s licu tham khao khi chon thang cho toa nha thiét ké

1200 (ngudi) x 20% = 240 (nguoi)

Loai toa'nha

Thang ché ngudi

Thang phuc vy

Co quan

Chi chd ngudi

150 = 200 ngudi cho mot thang

hanh

C6 két hop

200 + 280 ngudi cho mot thang

chinh

Nhiéu muc dich

250 + 300 ngudi cho mot thang

Nha &

Chét lugng trung binh

80 = 100 ho cho mot thang

Chét iugng cao

50 + 80 ho cho mot thang

21.000 m*/thang

Bénh vién

Bénh vién thanh phé

100 + 150 phong cho mot thang

160 + 180 phong
cho mot thang

Bang 6.4: Chon thang may ché ngudi cho toa nha tir 6 dén 9 tang

BS 5655 - phan 6: 1990
8 ngudi 10 ngudi 13 nguot 16 ngudi 21 nguoi
S6 | So v, 630 kg 800 kg 1000 kg 1250 kg 1600 kg
tdng | thang | m/s Ty, S L .. | Tie s L .| T s b o1 T s L oo | T 8 L .
ngudi ngudi ngudi ngudi ngudi
2 10 | 38 50 - - - - - - - -
2 16 | 32 61 36 69 39 79 42 39 47 103
6 3 1,0 5 75 - - - - - - - -
3 1,6 | 2i 91 24 | 103 | 26 | 120 | 28 | 135 | 32 157
2 1.6 | 35 55 39 61 43 71 46 80 - -
! 3 1,6 I - - - 29 | 107 | 31 122 | 35 140
2 1,6 | 37 51 42 55 46 64 - - - -
8 3 1.6 - - - - 31 97 35 | 111 | 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
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Bang 6.5: Chon thang may ché ngudi cho toa nha tir 10 dén 14 tang

BS 5655 - phdn 6: 1990

S6 ting | S6 thang |V, ms 13 ngudi %OOO kg 16 ngudi 12.50 kg‘ ‘ 21 ngudi }600 kg
T, s | 1 nguol T S i, ngudi Te. s | 1, nguoi
3 1,6 35 86 38 97 44 113
10 3 2,5 32 98 34 106 40 124
4 25 | 24 126 26 141 | 29 | 165
3 1,6 37 83 40 91 - -
11 3 2,5 34 92 36 100 43 1i8
4 2.5 25 123 27 132 32 157
R 2,5 35 88 38 95 44 112
12 4 2,5 26 117 29 126 33 149
3 3.5 - - 37 o8 43 115
4 3,5 - - 27 130 32 152
3 2.5 36 84 40 91 46 106
13 4 2,5 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 2.5 28 109 31 L6 36 135
4 3,5 - - 30 120 35 140
5 3,5 - - 24 151 28 175

Bang 6.6: Chon thang may chd ngudi cho toa nha tir 15 dén 18 tang

BS 5655- phén 6: 1990

S6 S | V.m/s | 13 ngudi 1000 kg 16 ngudi 1250 kg 21 nguti 1600 kg
ting | thang Ters | Loguwi | Tps | Logwi | Tes | ingudi
4 2,5 29 105 32 112 37 130
15 4 3.5 - - 31 116 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
4 2,3 31 99 35 105 40 123
17 4 3,5 - - 33 i10 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 | 35 - - - - 27 184
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Bang 6.7: Chon thang mdy chd ngudi {theo bang OTIS)

8 ngudi 10 ngudi 13 nguoi 16 ngudi 21 ngudi
S6 | So v, 630 kg 800 kg 1000 kg 1250 kg 1600 kg
tdng | thang [ m/s i i i ' i
: : : T s nglt,réri T s ngll}b'i T, s nglt,rbi T s n glt,rf)‘i Ty s n gll}fji
2 1.0 33 54 35 69 39 77
3 1.0 22 81 23 103 26 116 28 141 31 163
5 2 1.6 30 60 32 75 36 83 39 | 101
3 1.6 20 89 21 112 | 24 | 125 | 26 | 151 | 29 | 174
2 1,0 38 50
3 1,0 25 75
6 2 1.6 32 61 36 69 39 79
3 1.6 21 91 24 103 26 120 28 135 32 157
2 1,6 35 55
7 3 1,6 24 73 26 90 28 | 107 | 31 122 | 35 | 122
4 1,6 22 131 24 156 28 180
2 1.6 37 51
8 3 1.6 26 71 28 87 31 97 35 | 112
4 1.6 24 126 27 149 30 171
) 3 1,6 27 65 30 80 33 93
4 1.6 23 | 106 | 26 | 115 | 29 | 136 | 33 | 155
3 1,6 29 63 32 76 35 66
10 4 1.6 22 84 24 101 28 109 31 129 35 147
3 25 32 98 34 106
3 2.5 35 90 37 99 33 | 156
12 4 25 25 120 28 139
3 4,0 32 93 36 | 108 | 31 160
4 4,0 24 125 27 144
4 2,5 27 111 31 128 36 142
15 4 4,0 26 116 30 133 35 147
5 4,0 21 145 | 24 | 166 | 28 | 184
6 4,0 18 | 174 | 20 | 199 | 24 | 220
4 4,0 28 | 105 | 32 | 119
18 5 4.0 22 129 26 145 31 160
6 4,0 21 173 | 25 | 190
5 4,0 23 | 133 | 27 | 149 | 32 | 164
20 6 4,0 22 | 178 | 27 | 195
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6.2.5. Cac van dé can huu y khi thiét k€ buong thang may

6.2.5.1. Doi vii giéng thang

Kich thu6c chiéu rong clia giéng thang phai tuy theo loai thang lua chon, phu thuoc
viio s6 lugng thang tinh todn, sic tdi cha thang mdy... Sau dé tra bang catalog dé biét
kich thudc thong thuy X x Y cia giéng thang.

D61 v6i thang chd khdch (ngudi):

+ Logi nhd nhdt: ché 5 + 6 ngudi/lan:

(X x Y)=1750 x 1450
va (a x b) = 1450 x 1015
+ Logi trung binh: c6 thé ché 14°dén 15 ngudi/1lan.
(X x Y)=2100 x 2250.
(a x b) = 1650°x 1665.
+ Loai I6n hon: c6 thé chd 16i 20 ngudiflan.
(X x Y) = 2500 x 2100.
(a x b) = 2000 x 1580 (xem catalog tra bang)

6.2.5.2. Cdu tao cabin vdi giéng thang va doi trong

- Md 1ot ngdm vao thanh ray din hudng 6 gin bo han ché téc do.

_ Cabin c6 clra thodt hiém & néc, trong trudng hop thoathiém, ra bang cia nay.

- H¢é théng md cira ca bin va cita tdng c6 1ip b6 cam bi€n.

_ Khod lién dgng bao dam khi thang chay cira tdng khong mo.

- Interphone cho phép lién lac gifta cabin v6i thudng truc-bang micro, ¢ chudng.

- Quat théng gio.

- Bdo qud 1di (1i€p diém bdo qué 13l ndm gifia 2 16p san clia cabin, mét 16p san dat

_trén 410 so, 1 16p dat trén dam chit I).

- B han ché tic dé c6 nhiém vu khong ché khong cho van'téc vuot qud téc do dinh
muc (nhat 13 khi cabin di xuéng vi c6 gia t3c trong trudng), diéu khién phanh tdc thoi
hoat dong.

M&i thanh ray tiéu chufn dii Sm, c cach 2,5m lai ¢6 mét gdi do (tai hai ddu va diém
oifia clia thanh ray) dé dam bao do eting vi'do 6n dinh cita thanh ray.
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Dam tap thiét bi nang

[ _

o Ta diéu khin
BY toi kéo Bubng may i3
G6i d& aé 16t ray
Cabin Lép clra cabin [ —
. Lopcliating | J.HJ <l Déi tron
Over head 8 §L o E
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Hinh 6.3: Cédu tao cabin véi giéng thang va déi trong

6.2.5.3. Kich thudc OH (tra catalog)
- Phu thudc vao chiéu cao ctia cabin va van toc thang. Thudng OH 2 4m.(tra catalog).

6.2.5.4. PIT: phu thudc vao van tdc va siic tai cla thang (tra catalog).

6.2.5.5. Kich thudc cia phong mdy (ira catalog).

6.2.5.6. Méc treo: dé kéo mdy Ién budng thang mdy, dat & tran tum thang. Thudng
chiu tai trong = 3T.

6.2.5.7. Ctta tang (phan xay dung).

Thiét k& xay dung ban ddu thudng rong 1000; cao 2300; hoan thién rong (800 x 2100).

6.2.6. Cic yéu cu co ban vé thiét ké thang may

Tuy theo yéu cdu slt dung cla timg bé phan chic nang trong mdi loai cong trinh dé
thiét k€, lap dat thang méy cho phi hop.
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Nhom 4 thang

Nhém 8 thang

Hinh 6.4: BS tri nhém thang theo mdt bdng

Sau khi d3 Iua chon loai thang va tinh todn s6 lugng thang cho hop 1y v6i nhu cau sir
dung can chd y:

- Néu cong trinh c6 chiéu dai > 60m, cén phan bé cdc cum thang mdy, dam bao ban
kinh phuc vu < 20m.

- Vi trf phan b thang trén mat bang cho hop 1y, thudng duge b tri § cdc niit giao
thong chinh, tai cdc diu méi giao thong nhur sanh, noi dé thay cita cong trinh.

- Thang chd ngudi va thang chuyén dung trong nha & ¢ thé duge bo tri trong cling
mot nhém. Khi s6 thang trong nhém >3 thi phai chia 2 hang d61 dién nhau.

_ Phia truéc cira thang phai ¢6 khoang tréng dé khach doi, chiéu rong téi thiéu 21,5m
(khong ké chiéu rong hanh lang).

- Thang ché ngudi vi thang thong dung cé thé b tri ciing phia hodc khédc phia so vdi
khéng gian cho thang.
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- Néu trong thuc t€ gap tinh hudng khong thé bd tri theo hai trudng hop trén thi ¢d thé
bé tri thang chuyén dung khéng ciing trong cum, nhung can thuan tién cho viéc tiép can
va sir dung.

- Kich thudc giéng thang phai phu hop véi loai thang lwa chon.

Cic yéu cau d6i véi giéng thang:

+ Trong giéng thang khéng dugc ¢é cdc vat la lam can trd hoat ddng ctia thang mdy.
Giéng thang mdy tuyét déi khong duge dé clra s6 hay 16 thing nao.

+ Tudng giéng thang bing bétong cot thép ddy = 150mm. Hoac tudng gach dic 220,
xay chén khung bétong cdt thép.

+ K&t cdu giita cac g6t d& dé bat ray thép 12 2,5m/1g6i d& (dé dam bao do cing clia ray).

+ Mic vira bétong > 200.

+ Dung sai do nghiéng cha giéng ding cho phép + 25mm tinh tr tAm gi€ng thang
(vGi chiéu cao trong pham vi 25m, sai s& < 1/1000). ]

- Cira tum (phong dat mdy) phai m& ra ngoai.

- Phong mdy phai thong thodng tu nhién va c6 quat théng gié dé 1am mét dong co.

- Cin cung cdp hé thong dién riéng cho thang mdy ~ 7kW/h cho 1 dong co, dién 3
pha = 380V - 50Hz, dién ngudn cung cip khong dugc sai 1éch + 10%).

- Ti€p dia thang may phai néi voi tiép dia chung clia nha.

- H& thang (PIT) phai ddm bao khé rdo, khong thim nudc trude khi 1ap mdy.

- D61 véi thang may 16 thién, thang du lich phai cé boc kinh luéi thép.

- Khi thiét k&, thi cong, 14p dat thang mdy cin tuan theo cdc tiéu chuan hién hanh cha
Viét Nam: TCVN 5744-1993; TCVN 6395-1998; TCVN 6396-1998; TCVN 6397-1998.

6.3. THANG MAY CUON (THANG TU HANH)

C6 loai nghiéng 25°, 30°, 35°; ¢4 loai ndm ngang 0° trén mit san.

Hoat déng theo nguyén 1y xich va truc mé to bdnh rang quay tron tuan hoan, cdn goi
I3 thang tu hanh (khi bat m4y 1a thang chuyén dong lién tuc).

Thuong su dung trong cac céﬁg trinh cong cong dong ngudi qua lai, giao luu v6i mat
do thudng xuyén. Diing dé van chuyén ngudi va hanh ly.
Thang phai dugc b6 tri ding theo huéng giao thong chinh cia cong trinh.

Cong suat thudng theo chi¢u rong thong thuy (N) cita thang:
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N = 600mm, cong suat van chuyén 14 4500ng/h;

N = 800mm, cong suat van chuyén 12 6500ng/h;

N = 1000mm, cong sudt van chuyén 1a 9000ng/h.

* Tinh todn s6 luogng thang may cudn:

Dua vao s6 lugng ngudi tinh todn trong 1 gio cao diém nhit cia khu v

uc si dung

thang mdy cudn sau d6 chia cho cong sust phuc vu cia loai thang lua chon s€ tinh ra

dugc s& lugng thang can thi€t.

1 1| i1
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4100 bung thang toi thiéu 60mm p
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Hinh 6.5: Thang mdy cudn
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Chuong 7
HE THONG DPIEN TU TIN Hoc CONG TRINH

7.1. KHAI NIEM CHUNG

Céc hé théng dién tir tin hoc céng trinh gém:

- Hé théng camera gidm sét va bao vé.

- Hé théng thong bao va hién thi thong tin trén man hinh dién tir.

- He thong thong tin lién lac bing dién thoai.

- Hé thong thu tin hiéu vé tinh (MATV).

- Hé thong bao vé chong dot nhap.

- Hé thong am thanh.

- Hé théng diéu khién tu dong cho céc hé théng k¥ thuat:
+ Piéu khién cung c4p dién chi€u sing.
+ Biéu khién bom nuéc sinh hoat va phong hod.
+ Diéu khién tr dong céc hé théng diéu hoa khéng khi.
+ Diéu khién tu dong hé thong bo chdy va chita chdy.

+ Diéu khién tu doéng cdc hé théng thang may va bang chuyén.
7.2. HE THONG CAMERA GIAM SAT VA BAO VE

7.2.1. Gidi thiéu chung

Camera quan sit bao vé di cé tir nhitng nam 1950 nhung chi phuc vu han hep cho
muc dich quan su va an ninh qudc gia. Véi cdc muc dich phi quén su, hé théng camera
theo déi bi mat phuc vu cong tdc bao v& lan dau tién xudt hién tai cac khu vyc hoac cong
trinh cé doi hoi cao vé an ninh nhu nha ngan hang (bank), sdng bac (casino), v.v .. vao
dau nhilmg nam 70 tai M§, Nhat Ban va cic nudc Tay Au. Pén thap ky 90 cta thé ky 20,
camera bdo vé di 13 mot thanh phén bat budc trong bt k¥ mdt coéng trinh ¢é quy mé nao
tai cdc nuéc phat trién. Trai qua 3 thap ky, viéc tng dung camera quan sdt bao v¢ bi mat
tré nén vo ciing phd bién. Do nhu cdu gia ting cong vdi doi hoi chat luong ngay cang
cao nén chét lugng va hinh thiic camera ngay cang phong pht va hoan thién. Hién nay
kich thudc camera dan su chi khoéng tir 3cm dén 20cm chiéu dai.
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Tinh nang cla camera di tr& nén thong minh & mic do cao nhu 6 thé phan biét mot
hanh vi hay mot hoat dong khéng binh thuong hay trai v6i quy luat dé chup hinh tu dong
va bdo vé trung t4m béng tin hiéu riéng.

Pham vi sit dung ctia camera rét rong va da dang. N6 dugc sir dung hdu hét trong céc
thé loai cong trinh kién tric.

Tuy timg dac tinh cla cong trinh va vi tr cdn quan sdt ma st dung loai camera thich hop.

7.2.2. Yéu cau k§ thuat ciia hé thong

* Ciu hinh co ban ciia mot camera quan sit thong thudng bao gom:

- 01 camera.

- 01 man hinh (monitor).

- Hé théng dudng day din bao gom cdc day sau:

+ Day déng truc truyén hinh;
+ Day truyén am thanh;
+ Day diéu khién néu la camera c6 zoom va pan.

- 01 ngudn nudi (12V, 24V, 220V).

_ D6i véi hé théng quan sdt thong minh thi ¢6 thém:

+ Hop truyén hinh (thiét bi két n6t dé truyén hinh);
+ Mordem;

+ M4y tinh diéu khién;

+ Hé théng ghi lai hinh anh (Recoder).

BAN monitor 12,14

Camera
BM monitor

s m—
0

DocongogR

+ Phong ki thuat .
= —— ong +Biove
e a e + Céng an
Cé&c vi tri can cai dat + Gidm ddc
+ Chilc ndng

Hinh 7.1: So dé nguyén Iy don gidn hé théng Camera quan sdt

Loai nay cho phép quin Iy va nhan biét cdc khdc biét do chuong trinh dét san. N6 cé
kha nang chon loc bing phuong phép loai trir dé chup tu dong céc hoat dong bat thuong
hoac khi cé bdo dong.
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Heé thong nay khong gidi han khoang cdch tir noi cén theo ddi dén noi ngudi ngdi, cé
b6 chia hinh va loc tin hiéu.

Camera g Phan chia - g

— =] 109838 of |

B I Al ﬂ-ﬂ. o Ql +Ba’0vé

C_m;ra : — ‘ + Giam déc

a L {(@asad ag] l] 5
i A : + Ngh!?p vu

boaana o 4 + Nghlep vu
o’ [ B chon tin hidu chuyén tiép @]‘
Diéu khién quét 200m

Céc vi tri cén cai dat Phong ky thuat Cac phong giam sat khac

Hinh 7.2: S0 dé nguyén Iy hé thong camera quan sdt

= +Bén bao
- D + Coi - chuéng béo dong
a + Nt &n khan cap

-"—"i!’_—J i
I — . My tinh didu khidn

B& chuyén mach

= DoG3 e
s EocEdE ng

Vi tri cai dat camera
[ nuanan op:

B diéu chinh tin hiéu May ghi hinh &nh

Hinh 7.3: Hé thong camera quan sat c6 ghi hinh va bdo djng trung tam

Thiét bi canh gi6i color video doorphone - CVD c6 dang hinh chi€c dién thoai ¢6 gan
camera thudng dugc gan tai sanh nha, céng, cira chinh clta nha & dé chli nhan nhan dang
khach hay tai cdc phong thudng truc hoac i€ tan cdc cd quan dé nhan biét ngudi doi
thoai. Loai ndy thuong la mét chiéc dién thoai lién camera quan sat dugc két ndi véi mot
computer ¢6 man hinh theo ddi chi bat lén khi ¢6 chuéng goi. Loai nay ¢6 nhiéu dang
nhu nhan dang hinh anh I chiéu (chi chi nhan nhan dang ngudi bam chuong), 2 chiéu
(¢6 thé nhan dang nhau theo 2 chiéu), man hinh miu vA den tring. C6 loai ¢6 kha nang
quay ong kinh hodc chitc nang “zoom”.
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7.2.3. Nguyén tic b tri

Camera duogc bé tri nhiéu nhét trén trén, géc tudng va cot do kha nang bao quit va
g6c nhin rong nhat ma nhé d6 6 thé gidm thicu duge s6 luong camera can b tri. Thong
thudng, chi cin mot diy dong truc 1a c6 thé thu duoc tin hiéu hinh va tiéng cho trung
tam diéu khién.

Camera ¢cé cdc chic nang nhu dich chuyén (pan) hay phéng to thu nhd (zoom) thi c6
them 2 day d&n nguén va tin hiéu diéu khién.

Trong noi thit cong trinh, camera khong gi6i han khoang cach quan sat ma gidi han
b&i s6 lugng vat chin tdim guan sdt. Cdn nghién citu cdc géc quan st va goc quay dé
dam béo nhin dugc moi khu vuc bao ve.

Cacvitricamera  Thiét bi bdo dong D Thiét bj cam bién
O - e-EpR—=

B3 chuyén tiép Thiét bi Thiél bi My tinh diéu khign
bién doi Mang dién thoai hién go|
tin higu cong eéng tin hiéu

Hinh 7.4: Hé thong gidm sdt todn cdu cé dinh

Nguyén tic bd tri hé¢ théng: cdc ong kinh camera dugc lap dat tai cdc vi tri quan sat
hop 1¥, sau d6 din dudng day di trong ong gen ndm ngdm trong tudng, tran dén phong
k¥ thuat mdy diéu khién quan sdt va x(t 1y thong tin (phong k¥ thuat nay thudng dit gan
bo phén tryc an ninh va bao vé).

Thiét b béo ddng
Cac vj tri camera ———E j

_q-t\,__ Efﬁr‘ —ww

B chuvén tié Thiét bi —
¢ chuyentiep bidngd  Mangdiénthoai  Biénthoai  Méytinh didu khién
tin hiéu edngeong “  didong

OO0

Hinh 7.5: Hé thong gidm sdt toan cdu di dong

7.3. HE THONG BIEN THI THONG TIN TREN MAN HINH

7.3.1. Gid6i thiéu chung
Trong cac cong trinh kién tric hién dai, nhat 1a céc cong trinh cong cong nhu nha ga,
san bay, trung tam thuong mai, t8 hop van phong san van dong v.v... thi khong thé thigu
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duoc hé thong hién thi thong tin. Mot hé thong hién thi thong tin bao gém céc thiét bi
biéu dién van ban, hinh anh va c4c dang thong tin khic trén nhitng bang dién tir, man
anh, man hinh, cdc dang man tinh thé 1ong.

Céc thong tin niy ¢6 thé duge dua ra tir may tinh, tir cic ddu phat video, tir vé tinh,
camera va cac loai phuong tién phéng hinh khac.

Kich thuéc cac bang dién tlt nay phu thudc vao thiét bi cta timg hang va do dat hang
san xuat.

Khi thiét k&€ cong trinh can xdc dinh 18 vi tri lap dat, kich thudc chinh xdc dya trén
cdc tiéu chi do hing san xuit cung cap thong s6 k§ thuat dé chon lua giai phap cu thé.

7.3.2. Yéu cau k¥ thuat cia hé thong

Cau hinh ctia moét hé théng hién thi théng tin bao gém:

- Man hinh hién thi thong tin;

- Camera;

- Thiét bi chon va chia hinh;

- May tinh (PC);

- May ghi hinh (recoder);

- Hé thong day dan.

Dic diém quan trong clia hé théng nay la do phan giai man hinh phdi cuc 16n do
khoang cach ngudi quan sit dén bang hién thi thong tin 12 mét khodng gidi han nhat
dinh c6 d6 tuong phan anh sang tir 400lux dén 1000lux d6i véi hién thi trong nha va tir
15000lux dén 200001ux d6i v6i cdc man hién thi ngoat trdi.

C6 2 dang man hinh hién thi thong tin 12 trong nha (inside) va ngoai nha (outside) v6i
ciu hinh va d6 phan giai khac nhau,

C6 2 loai hién thi thong tin:

* Hién thi dang van ban:

Thudng duge sir dung tai cdc nha ga xe lifa, ga tau dign ngdm, san bay, bén xe 6o v.v...
dé thong bdo gidr xuat phat vA gidy t6i, thong tin cic chuyén hay thong béo thong tin, két qua
O céc san van dong.

* Hién thi dang van ban lan hinh anh:

Thudng c6 & san van dong, san khdu biéu dién, cic bing quang cdo ngoai troi.
Nguyén Iy hoat dong chi y&u clia bang hién thi thong tin 13 tap hgp cdc ma tran bao
gdm cdc phan tlr chiéu sdng cong suét thip c6 14 phan xa nhu loai sunspot, hoac t&€ bao
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quang dugc ciu tao bdi mot tap hop dén cdc mau co ban dudi sy dicu khién chia may
tinh ¢6 thé t8 hop ra hing ngan mau trung gian khdc nhau nhu bang starburnt hodc cong
ngh¢ trini-lite véi k¥ thuat video nhu loai man hinh jumbotron.

7.3.3. Nguyén tic bo tri

Déi véi cic bang hién thi thong tin trong nha chuyén dung cho cdc cong trinh cong
cong nhu nha ga hang khong, ga xe¢ lira, bén xe 0t6 lién tinh hodc bén tau thuy v.v... ca in
duoc bé tri tai noi dé dang, thuan tién nhit d€ hanh khéch ¢6 thé nhan biét va quan sit.
Théng thudng, cic bang hién thi thong tin cla cdc cong trinh dang nay nim ngay tai
sanh, noi chd hoac tap k&t hanh khdch vi 14 noi tap trung luong hanh khédch dong nhat.

Do cao thudng tir khodng cdch 2 mét dén 4 mét tuy thuéc vao khong gian do rong
hay hep.

Bang hién thi nay c6 thé két hop véi céc thanh phén trang tri noi that khic trén mot
mang tudng hoic duge treo riéng 1€ trén mang tudng do.

Nguyén tic bé tri hé théng: tir phong k¥ thuat mdy phat hinh va diéu khién (phong
ndy thudng dat & vi tri thuan tién nhét cho viéc gidm sdt, giao dich thong tin va thong
béo tin tic), cic day cdp dién va day tin hiéu bd tri di ngdm trong san, tuong, tran ...
trén gid di diy ndm trong cdc hop gen m tudng, 4m san, &m tran v.v... dan té1 cdc man
hinh hién thi.

7.4. HE THONG THONG TIN LIEN LAC BANG DIEN THOAI

7.4.1. Gidi thi¢u chung

Ngay nay, bat c mot cong trinh tir nha ¢ hay cong trinh cong cong, cong nghiép thi
hé thong théng tin lién lac 12 khong thé thi€u dugc di 1a & cap d6 binh thuong.

Ngudi ta phan chia hé théng nay ra lam 2 loai:

- Heé théng thong tin lién fac noi hat va quéc € ICS (International communication
systemy;

- Hé théng thong tin ndi bd IS (Intercom system).

Hé thong thong tin lién lac néi hat va qudc € bao gom 1 tong dai dién thoai da dich
vu véi nhiéu trung k& (tuy thudc quy mo va tinh chét cong trinh) két ndi v6i mang dién
thoai quéc gia thong qua mot kénh truyén dén cdp déng truc. Tong dai dién thoai da
dich vu dugc ndi két véi thiét bi ddu cusi nhu dién thoai don, mdy Fax. telex hodc may
tinh ¢4 nhan (PC) ¢6 modem két ndi.

Tinh chét hoat dong cla thiét bi dau cudi dya trén cdc ch€ do duoc cai dat trude vol
kha nang cha thué bao nhu trong ndi bo cong trinh, noi hat, dudng dai trong nudc va
quac té.
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7.4.2. Yéu cAu k¥ thuat cia hé thong

* Pai voi hé thong thong tin lién lac dién thoai ndi hat va quéc t€:

He thong nay ¢6 mat hdu hét & céc cong trinh tir dan dung dén cong nghiép va céc thé
loai cong trinh khéc. Cau hinh don gidn nhit 12 mot hé théng telephone gém:

- 01 dudng day dau vio do nha cung cip dia phuong lap dat;

- 01 may dién thoai hoac may fax.

Heé théng thong tin lién lac cho mét t6 hop cong trinh 16n cdn duge nha cung cép dich
vu thiét k& va lap dat. Cdu hinh cha hé théng bao gom:

- 01 hoic nhiéu duong vao (line);

- 01 téng dai tu dong;

- 01 mdy tinh diéu khién va luu trit dit lidu;

- 01 hé théng thu phat tin hiéu ndi bd (chi c6 d6i v6i may dau cubi dang thu phat
vo tuyén):

- Nhém thiét bi ddu cudi nhu mdy dién thoai d€ ban, mordem, may fax;

- Hé thong day dan cho cdc thiét bi.

* Poi véi hé thong thong tin Lién lac néi bé (intercom):

Hé théng thong tin noi bo thudng duoc lap dit trong cdc cong trinh can thong tin lién
lac not bo véi nhau bang he thong dién thoai noi bo khong lién quan dén hé théng quéc
gia, vi du nhu: gian khoan, bénh vién, san bay, nha ti, cd quan cong an nhu canh sdt giao
thong, canh sat hinh sy, cic cong trudng dang xay dung, cdc cong trinh quéc phong v.v...
cho phép cdc phén tir ¢é thé lién lac véi nhau thuan tién & bat ky vi tri nao trong mot
pham vi phii séng clia thiét bi. Vi du: hé thong nurse-call diing trong bénh vién cho phép
bénh nhan goi bic si hodc y td trong trudng hop khdn cdp. Hé théng bellphono-call cho
phép cac cén bo k¥ thuat trén cong trudng lién hé dé dang véi nhau tir ting 40 v6i tang
trét cua mot cong trinh xay dung.

7.4.3. Nguyén tac bo tri

- Heé thong thiét bi théng tin lién lac va vien thong cé 2 dang truyén 13 vo tuyén va
hitu tuyén. D&i véi thiét bi truyén vo tuyén thi cong viéc lap dat c6 lién quan dén cong
trinh kién tric chi can quan tam dén vi tri dat thiét bi ddu vao va thi€t bi dau cuoi. béi
v6i hé thong hitu tuyén thi hé thong day din cha cdc thi€t bi thong tin lién lac va vién
théng can dugc xdc lap vi tri lap dat ngay tir giai doan thiét k& v6i hé thong hop k¥ thuat
rieng hoic két hop véi cédc hé théng khac.

- Can b6 i vi tri téng dai tai sanh 18 tan - d6i v6i khdch san, nha khdch. Tai vi tri
niy, ngudi can bo 1& tan c6 thé kiém sodt mifc cudc phi cla khach hang thong qua hé
thong téng dai tu dong dugc két néi vdi mdy tinh.
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- Nhém cum co quan, khu lién co van phong tdng dai dugc b tri tai kbu vuc chung
tai bo phan dén ti€p 12 1€ tan. Tai day. ngudi truc téng dai c6 thé két ndi tir khach dén
noi can két ni thong qua cc ban chuyén. Thuc chit, téng dai ¢ ngudi nhim kiém soét
cdc cude goi di clia cum co quan.

- BG tri tdng dai tai cac phong van thir hodc hinh chinh d6i vdi cac co quan don 1é &€
quéan 1y hé thong ra vao. '

- D& v6i nha & gia dinh néu st dung téng dai nén dat tai vi tri phong sinh hoat chung,
noi c6 mat do sinh hoat cla nhiéu ngudi.

- Hé thong day dJén tr tong dai dén cic thiét bi ddu cudi cé thé di ndi hodc chim
tudmg hodc qua hop ky thuat.

- D&i véi céc cong trinh 16n nhy trung tam thuong mai, t6 hgp van phong cho thué,
khéch san 16n, co quan lién nganh, lién bo thi nhit thiét phai thiét k€ phong k§ thuat
thong tin lién lac véi dién tich Y thuge vao s6 Iugng dau ra.

_ Khi thiét k€ cu thé cin tham khao nha cung cap dich vy va nha cung c4p thiét bi.

r
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Ban thao ta¢
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Hinh 7.6: So dé hé thong dién thoai qua téng dai

7.5. HE THONG THU TIN HIEU TRUYEN HINH VE TINH (MATY)

7.5.1. Gi6i thiéu chung

Thong qua thiét bi diu vio 13 mot angten parabol c6 cong sudt thi€t k& ty thude yéu
cdu cha cong trinh. He théng MATV (multiple antenna television) ¢6 mat hau hét & cac
cong trinh nhu khéch san, cao 6¢ van phong, trung tam hoi nghi quoc t&...
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Tin hiéu duge thu tir vé tinh théng qua anten vé tinh vao hé théng mdy thu nhiéu
kénh, réi qua bo khuéch dai v phan chia cdc kénh, truyén trong mang cdp video chat
Juong cao dén timg thi€t bi ddu ra Ia man hinh v6 tuyén hoac computer. Dong thdi he
théng phat video ndi bo cha tda nha va hé théng tin hiéu tir camera thong qua thiét bi
chuyén dung va truyén lén hé théng cdp truyén dit liéu dén nhim~ vi tri méc dinh trudce.
Hé théng MATV cho phép cic mdy thu hinh ¢6 thé dong thdi thu cdc kénh khéc nhau tir
cac thiét bi dau vao.

7.5.2. Yéu cau ky thuat coa hé thong

* C4u hinh co ban cia hé théng bao gém céc thiét bi:

- Ang ten vé tinh;

- Thiét bi xir Iy tin hiéu thu k¥ thuat s& (s6 hod va giai ma - digital);

- Thiét bi khuéch dai tin hi¢u;

- Thiét bi chia kénh;

- Thiét bi ddu ra: mdy tinh (PC) hoac vé tuyén (TV);

- May tinh diéu khién hé thong;

- Thiét bi ghi (recoder) v chon hinh anh;

- He théng day dan;

- Hé théng ngudn nudi AC va DC.

7.5.3. Nguyén tic bo tri

Thiét bi ddu vao 12 dng ten cin dugc bé tri trén néc cong trinh do thi€t bi nay can ¢6
khoéang khong gian khong bi vat cén d€ thu tin hiéu t6t.

Déi v6i cac cong trinh thip tdng c6 san vudn rong (khong bi che bdi céc cong trinh
khac) c6 thé bo tri tai san.

Phong k¥ thuat thu phét tin hiéu duoc thiét k& riéng v6i dién tich try thuoc vao thiét
bi chia nha cung c&p va s6 nhan su trong phong. '

7.6. HE THONG BAO Vi, CHONG POT NHAP

7.6.1. Gidi thi¢éu chung

& cdc cong trinh c6 yéu cdu cadc néng bao vé chéng dot nhap cao nhu cac <o quan
nghién ctu, co quan ngoai giao, co quan an ninh thi ngudi ta phan cép muc do bao vé:

Cip dac biét: danh cho co quan ¢6 cic hé thong diéu khién quan sy ma anh hudng
ctia n6 lién quan dén an ninh quéc gia - chit y&u 1a cdc cong trinh qudc phong, céc cong

trinh an ninh quéc gia.
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Cap 1: La cdc co sd nghién cifu cdc ing dung quéc gia dac biét, noi luu giif tai lieu
quan trong cha chinh phu.
Cap 2: Céc c& s& nghién ciftu khoa hoc, cdc co quan ngoai giao.

Cap 3: Céc co quan ¢6 nhu cau binh thudng hoic nha & ¢6 nhu cdu chong trém Cap V.v...
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VCR Chuyén mach Chuyén mach

chon th video | V

chon th audio A
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Khuyéch dai Khuyéch dai
phan chia audio phan chia video

i [

Hinh 7.7. So d6 hé thong thu phdt tin hiéu vé tinh MATV

7.6.2. Yéu ciu ki thuat cia hé thong

He théng kiém soét chéng dot nhap thong thudng bao gom céc phan ti k¥ thuat doc
lap dugc néi két v6i nhau qua he thong dan truyén dit liéu k§ thuat s6 nhu:

- Hé théng camera quan sat;

- C4c phan tir kiém sodt dot nhap nhu: thi€t bi cam ung dién ti, thiét bi dén héng
ngoai, thiét bi t& bio quang dién, thiét bi nhan bi€t khdc biét, thiét bi cam iing mui, thi€t
bi cam tng quang phd v.v...;

- He théng khod tir tinh hoac dang thé thong minh ¢4 may tinh tro gitp diéu khién;

- Céc phim #n khdn cdp dat tai cc vi tri quan trong (dung cho ngudi diéu khién);

179



- Thiét bi trung tam nhéan biét va xi 1y thong tin:

- Thiét bi ghi hinh va mdy tinh dicu khién hé théng:

- Céc hé thong thiét bi ddu cudi nhu chuodng, coi, dén bao, loa, thigt b1 guay s6 di¢n
thoal tir déng v.v...

7.6.3. Nguyén tic bo tri

- Céc thiét bi nay ding dé kiém soat tai nhig vi tri trong y&u cug cpng trinh cén
dugc bao vé nhw: hang rao, clia ra vao, clra s§ kinh. hanh lang. sanh thang, gian ban
hing, trung bay, giao dich tién &, kho bac v.v...

- Céc thiét bi duoc lip dat tai cdc vi tri nhay cdm da lua chon va truyén day dan ve
trung tam xi Iy diéu khién hé thdng, thudng dit & phong bao vé an ninh cla cong trinh.

- He théng ndy do cdc co quan chuyén nganh thi€t 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 ¢6 hai loar:

- Hé théng am thanh phd thong: bao gém cdc thiét bi 4m thanh giai tri;

- He théng 4m thanh chuyén dung: bao gém h¢ thng 4m thanh hoi nghi va hé thong
thong bao (PA).

7.7.2. Yéu cau k¥ thuat ciia hé théng

a) Dot véi hé thong am thanh phd théng:

Heé théng am thanh phé thong thudng duge st dung trong cac cong trinh vén hoa,
hodc tai nhitng khu vuc sinh hoat cong déng dé tao ra cdc nén am thanh can thi€t phuc
vu giai tri.

Hé théng gbém céc thiét bi co ban sau:

- Tang am (amplifier);

- Pau cassette - dau CD - micro;

- Bo diéu khién am thanh (equalizer);

- Loa - day tin hiéu - giac cam ...

b) DT voi hé thong dm thanh chuyén dung:

* Heé thong 4m thanh hoi nghi (Confecrence System): Hé théng am thanh hoi nghi sur
dung 2 nguyén 1y: '
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- Am thanh tap trung (Concentated Sound System);

- Am thanh phan tén (Distributed Sound System).

Hé théng 4m thanh tap trung: thong thudng hé thong nay gbm céc thiét bi: micro hitu
tuyén vi vo tuyén, mdy khuyéch dai 4m thanh, din hoa am diéu chinh 4m thanh va céc
loa. Day 12 hé 4m thanh théng dung nhat ¢ thé tng dung trong hau hét cdc loai hinh hoi
nghi, cac phong biéu dién ca nhac, hoi trudng, phong hop v.v...

He théng am thanh phan tdn: cau hinh ciia hé théng gém nhiing thiét bi co ban sau:

+ Trung tam diéu khién va phan phoi kénh;

+ Hop dai biéu;

+ Hop chi toa (tuong tu nhu hop dai biéu nhung c6 thém chiic nang diéu khién phdt
biéu va mdy tinh lién hé v4i trung tam);

+ Hop thy dong (danh cho céc dai biéu dy thinh);

+ Céc thiét bi tang am, diéu chinh 4m thanh va ghi am.

Bén canh céc thiét bi trén, trong hé théng am thanh hoi nghi cdn ¢6 hé thong phién
dich gom:

+ Ban phién dich: Pugc gén v6i céc thiét bi dicu khién trung tam;

+ M4y tinh diéu khién hé thong.

Tuy theo timg hing san xudt, he thong phién dich cé thé dua trén nguyén ly vo tuyén,
hodc c6 thé st dung nguyén 1y hifu tuyén.

* He théng am thanh théng bdo (Public Address System - PA):

He théng thudng cé cdc thiét bi: micrd, mdy tang am, may diéu chinh 4m, dau
casette, ddu CD, d4u ghi am (cdc mdy méc thi€t bi nay dugc lap dat trong phong phat
thanh), tit 46 theo hé théng day dan t6i cdc loa phat thanh.

Heé théng nay thudng dugc sir dung dé thong béo v chi dan trong cdc cong trinh cong
cong nhur: san bay, nha ga, bén cang, bénh vién, san van dong, cic khu céng nghiép, nha
may va cdc cong trinh xay dung 16n...

7.7.3. Nguyén tac bé tri

* Pai voi hé théng am thanh ap trung:

Khi thiét k& va lap dat hé théng am thanh tdp trung can luu ¥ nhiing diém sau:

- Am thanh trang am phai di tir huéng truéc méat dén tai ngudi nghe, tuyét doi tranh
dé am thanh tit loa huéng truc ti€p hoac phan xa mét lan vao micro;

- He théng loa phai dugc b tri phit hop véi cau tric ndi that vé mat 4m hoc va thim
my, tranh hién tuong doi am, dé 6t hon cdn xir 1y vat liéu hit am; '

- Hé théng phai c6 tiép dat t6t dé trinh hién tuong ;

- Day din am thanh cdn sir dung day chuyén dung c6 16p bao vé chéng xung tir
truong. C6 thé di ndi hodc chim tudng hay trong hop k¥ thuat rieng. Khong dung cdc
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day dién thong thudng d€ 1am day truyén tin hiéu am thanh, nhu vay s€ anh hlrong dén
chat lugng am;

- Céc thiét bj diéu khién cin dugc bd tri trong mét phong c6 thé quan-sat dugc san
khau, c6 kich thudc tuy thuoc s6 lugng nhan vién v thiét bi do hing cung cip.

Mic 1 Mic 2

Cassette recorder

Record Play

o4 0 Qe D L L J
S WSO SO,0,0,0
. Tang am cong sut kém trgn am

wm Miccophone

I Loa cdi

smwew TG 4m cong sudt kem tron am

C— Cassefte

Hinh 7.8. So dé nguyén Iy hé théng am thanh 1dp trung

* P6i v6i hé thong 4m thanh phén tan:

Heé théng nay thudng c6 phong k¥ :buat diéu khén trung tim nam sit canh phdng hos
nghi, tr 46 phan nhinh mang luGi day din dén 1mg pan dai biéu, hé théng day dar-
thudng di ngam dudi san k¥ thuat.

Khi thiét k& hé théng nay thuong dugc 1am déng thdi 6i cong tdc thiét k& ndi thar.
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Hinh 7.9. So d6 nguyén 1§ hé théng am thanh hoi nghi kiéu phan tdn

* D6i véi he thong 4m thanh thong béo (PA):

He théng nay cdn c6 mot phong k§ thust phét thanh &€ b6 tri céc mdy méc thiét bi,
ché 1am viéc cho céc nhan vién, tir d6 hé thong day din dugc din t6i timg thi€t bi loa
phat thanh thoéng bdo, dugc 1ap dat tai cdc vi tri cén thiét & trén tran hay cot hodc tudng.
Thudng hé théng day din dugc b6 tri di ngém tudng, ngdm trdn... trong cic ong gen
riéng chia hé thong.

Cassette

——1 A b A A

s e 4
Tangam B3 didu chinh &m Loatran
luong va chon kénh
= E
. h — — o6 o
Microphone  Hé théng Khuyéch dai va trgn am Thigt bj trgn
] ] I—gu
Loa dish hudng

Hinh 7.10. So d6 hé théng am thanh thong bdo cong cong
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7.8. HE THONG PAM THOAI GIUA TRONG VA NGOAI NHA

Ciu tao ciia hé théng bo dam diéu khién déng mé cita bao goém:

- Thiét bi 14p bén ngoai cong trinh: thudng dugc gan ngay tai sanh tang 1, bd tri & vi
tri thuan tién, d& thdy, cach san 1,6m vira véi chiéu cao cia ngudi st dung. Néu la loai
6 gin camera thi thiét bi c4n dat tai vi trf ¢6 4nh sdng ddy da va phai lap thém hé thong
d&n chi€u sang dé sir dung vao chiéu t6i.

- Thiét bj lp bén trong cong trinh: thudng duge bd tri ngay tai tién phong hay tién
sanh ctia can ho (ngoai ra cé thé 1dp thém mot vai thi€t bi tai cdc khong gian khéc),
chiéu cao 1ap dat cach san 1,6m (xem hinh 7.11).

Thiét b dam thoai door phone

1600

L T

Hinh 7.11. Hép thoai bé'tri & cita ra vao sdnh

- He théng dién ngudn: sir dung hé théng dién chung clia toan toa nha, théng qua
bi&n dp dé ha dién th€. Nguén dién nay nén 18y ngay tir hé thong dién trong phong truc
hay bo vé tai tdng 1 va phai dugc néi véi hé thong cung cap ngudn dién du phong khi
c6 su co.

- He théng diéu khién déng md cira: d€ diéu khié€n déng mé cira 161 vao nha theo tin
hiéu yéu cau tir cc can hd ting trén hodc clia nhan vién tryc bio vé.

- Heé théng day dan tin hiéu: phdn day dén can duge di riéng bing day chuyén dung
c6 16p bdo vé chdng xung tir trudng. C6 thé di ndi hodc chim tudng hay trong hop ky
thuat riéng. Khong ding cdc day dién thong thudng dé lam day truyén tin hi¢u am
thanh, nhu vay s& 4nh huéng dén chat luong 4m. Hé théng day c6 thé di chung hop k¥
thuat v6i he thong dién thoai, tivi. Tai tdng 1 hop d4u day dat tai phong truc, tai cdc tng
hop dau day cé thé két hop b6 tri trong phong k thuat dién.
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Tuy theo cép nha vi yéu cdu sit dung c6 thé lap he thong bo dam diéu khién déng
md cira theo 2 loai dudi day:

- He théng bo dam diéu khién déng md clra khong c6 camera (Intercom door entry
phone).

- He thong bo dam di€u khién déng m& cira ¢6 camera (Video door entry system).

Pién nguén 220V

Thigt bi dam thoai trong nha

Bo chuyén déi dien thé
Thiét bi dam thoai ngodi nha

[e;

B6 diéu khién dong md cla bang dien

a) So dé néi ciia hé théng door entry phone - mot mdy

Thigt bi dam thoai frong nha

Dign nguén 220V

Bo chuyén i dien thé .
Thiét bi dam thoai ngoai nha

B diéu khién dong md cita biing dién .ﬂ

b) So dd ndi ciia hé théng door entry phone - nhiéu mdy

Hinh 7.12. So dé hé thong dam thogi khéng c6 camera (Intercom door entry phone)
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BA diéu khién dong md ela béng dién

So do ndi clia hé thdng vidio door entry - nhiéu may

Hinh 7.13. S0 dé hé théng dam thoai cé camera
(Video door entry system}

7.9. HE THONG MANG LAN VA PIEU KHIEN CAC HE THONG KY THUAT
TOAN NHA

Day la mot hé théng dién tir tin hoc rat hién dai, két n6i toan bo cdc hé thong k¥ thuat
trong toa nha vé trung tam diéu khién may tinh (do dé cin phai cé mot phong k¥ thuat
danh riéng cho hé théng thiét bi mdy tinh va diéu khién trung tam, thudng cé dién tich
t6i thiéu 30m? va b6 tri nim gin phong bao vé an ninh cha nha & tdng 1 hodc tdng him
thit nhat). Sau khi di nhan tin hiéu tir cic hé thong thiét bi k§ thuat truyén vé, trung tam
xi 1y thong tin va phan héi lai cdc hé théng bing cic lénh diéu khién cho cic th diéu
khién clia céc hé thdng nay dé thyc hién céc hoat déng cdn thiét.
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Chuong 8
MOT SO HE THONG TRANG THIET BI KY THUAT KHAC

8.1. HE. THONG CUNG CAP GAS TRUNG TAM

8.1.1. Khai niém chung

Dé 1idp can véi nhu cdu cudc sdng hién dai ngdy cing nang cao, yéu cau trang bi h¢
théng cung cip gas tap trung d3 duoc d€ cip dén ngay tir trong qud trinh lap du an hay
thi&t k& nha & cao ting. Piéu nay ning cao tién nghi cho ngudi dan séng trong chung cu.

Heé théng cip gas trung tam thudng bao gdbm mat trung tim cap gas (noi tip trung cac
binh chita gas 16n dat trong phong k¥ thuét gas trung tam, phong nay cé thé thiét k& ndi
hoac chim dudi mat dat nhung phai dat xa cdc cong trinh xung quanh; he théng dudng 6ng
din gas téi cong trinh va t6i timg khu bép d€ sir dung; cling v6i céc thi€t bi khac kem theo
nhu; van khod, van an toan, déng hé do 4p luc, ddng ho tinh luong gas st dung ...

8.1.2. Nguyén tdc khi thiét ké hé thong cung cip gas trung tam

- Xdc dinh hinh thifc va ching loai thiét bi.

- Thigt k€& so d6, b6 tri hé théng cung cip gas trung tam trén mat bang, sau dé tién
hanh thiét k& chi tiét d€ thuan loi cho cong tdc lap dit ngay trong qua trinh thi cong.

- Phai dam bao vé d6 an toan va vé sinh moi trudng.

- C4n can nhic cac yéu ciu vé tinh kinh té.

8.1.3. Cac thanh phan chinh trong hé théng cung cip gas trung tam

8.1.3.1. Hé thong bé chita, tram bom gas

- Heé thong bé chita, tram bom gas dit gin nhau va b tri riéng mot khu cach xa cic
cong trinh trong mit_bing téng thé. Tir d6 s& din gas dén cic cin ho. Khu vuc nay can
phai dugc thi€t k& sao cho khi gas phan tin d€ dang khi xay ra su ¢6 10 ri, giam to1 midc
thap nh4t nguy co tich tu khi gas ro ri va bat chdy trudce khi phén tan hoac pha lodng vao
khong khi.

- Nén ciia khu vuc chifa bon gas phai bing phing dé khi gas thodt ra khong tich tu lai
dudi bon.

- Xung quanh khu vyc chia gas cdn thiét lap hé théng hang rao thoang dé dam bao
khoang céch ly khu vie ¢6 nguy co chdy vi ngin khong cho nhing ngudi khong ¢6
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nhiém vu x4m nhap. Khu vuc ndy c4n phai thi€t k& hé thong thodt nudc mua va nudc
ctiu hoa. Néu hé thong nay néi vdi hé thong thodt nuée cong cong thi phai cé by gas dé
ngan ngira gas thodt vao dudng ong thodt nudc chung.

- Viéc chon vi tri cdn tuan tht cdc yeu cdu vé phong chay chita chdy, bd tri cach ly
céc cong trinh lan can theo céc tieu chudn an toan hién hanh. tién dudng giao thong dé
xe ciiu hoa, xe tiép gas chay vao khi can thiét.

_ Cén tinh todn dén yéu 6 thim m§ tranh anh huéng dén canh quan chung.

8.1.3.2. Hé thong duong ong dan gas chinh

- Pudng 6ng din gas ¢6 thé di néi trén mat dat hoac chon ngam dudi dat. Pudng ong
nay phai dugc 18p cach xa ngudn nhiét qui néng, qué lanh hoac phai c6 bién phip bao
vé dé tranh su tic dong nay dit trong céc ranh riéng dat ngam dudi dat, trén c6 np day
bang bé tong cot thép.

- Cich b6 tri dudng 6ng va cic giad dd cho dudng 6ng phai tinh toan dén su gidn nd
hay co ngét clia dudng 6ng do thay ddi nhiét do (tham khao bang dudi).

Kich thuéc danh dinh cia Khoang cach (01 da
dudng 6ng dan (mm) Theo chiéu ding (mm)  Theo chiéu ngang (mm)

() 2 o 3)

20 3 _ 2,5

25 3 _]‘_ e 2.5

32 3 j 21
—

40 35 ; 3

(1 (2) - (3)

(L) @) | (3)
‘+ .

50 3.5 ! B 3

80 4.5 3

100 4,5 3

150 _ 4,5 3

200 4,5 3

- Trén dudng &ng, tai mot sG vi tri can thiét, phai 1ap dong ho do ap sudt va cac diéin
kiém tra dugc nut kin dé phuc vu cho qud trinh van hanh hoac kiém tra trudc khi dua hé
théng vao su dung.

- Pudng 6ng di xuyén qua tudng hodc sin nha phai dugc boc ngoai va bit kin bang
vat liéu chéng an mon.

- Khi gas & 4p suit 16n hon 1,4kg/cm” hodc gas 10ng khong duoc din bang dudng ong
vao trong toa nha.
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190



8.1.3.3. Hé thong ddn gas dén titng cdn ho

- Truéc khi vao cdc can ho ciing cdn phai lap dat cc van diéu dp, ty ngat khi 10 gas.

- Pudng 6ng cap gas lén céc cin ho gém nhicu truc éng ding @30 duogc dat ndi trén
tudng (chd ¥ phai son mau theo quy dinh dé dé phan biét) hoic dat trong hop ky thuat
riéng (trudng hop nay cén chi ¥ tranh dé gas tich tu lai dudi ddy hop). Can bg tri truc
dudng 6ng sao cho gan cic vi tri bép hay cac thiét bi st dung gas.

- Vi tri b6 trf tryc cdp gas cin tuan th nguyén tAc sau: .

Qui trinh thiét k& mat bing nha & cao tdng, cic khu bép rat cdn phai ti€p can v6i moi
trudng bén ngoai va cling can bo tri cac logia phuc vu (diéu nay rat thuan tién trong sir
dung va nép sinh hoat clia ngudi Viet Nam) nén dudng éng cap gas t6t nhat duoc dat
ngoai 16gia cac cin ho, tir d6 c6 cdc 6ng nhanh ngang vao thi€t bi sir dung gas.

Sau day 1a mot s6 chi tiét 13p dat dng dan gas:

Tudng nha

& T _-""__% 3

Buimg dng xuyén tudng

7 T 7 il I6n han dudng 6ng gas
/ / / [~ Vatiiguchenbitbng

CHI TIET BUGNG ONG GAS QUA TUONG

Hinh 8.3: é’ng gas di qua tuwong

Dai giif treo dng

Dai giif treo ng

Buimg ¢ng gas

Mot s8 cauh treo dudng dng gas

Hinh 8.4. Chi tiét treo éng gas
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Bung éng gas din ki thiét bj

Réc co

Van diéu khién

Butng dng cip gas

Bay lng gas
CHI TIET DUGNG ONG GAS BEN THIET B

Hinh 8.5. Ong gas din dén thiét bi

8.2. HE THONG PO VA THU GOM RAC THAI

Pay 12 mot nhu cdu cdn ¢6 trong nha & cao ting. Tai nhiéu hoi nghi da c6 nhiéu ¥
kién khéc nhau vé vin dé: ¢6 hay khong cé ché thu rdc cong cong? Theo kinh nghi€ém
chia mot s6 nudc trén thé gidi (Trung Qudc, Nga, Anh, M¥) thi tuy thude vao diéu kién
cu thé cé thé dp dung cdc hinh thic thu gom ric khdc nhau. Nhung dir lua chon phuong
thifc nao thi rac cling rat can phan loai tir nguon.

8.2.1. Lua chon vi tri bé tri buéng dé ric, dudong 6ng do rac

- Phai thuan tién cho ngudi dé rac. nhung dong thdi phai kin ddo, vé sinh.

- Khoéng céch tir cita vao can ho dén chd dé rdc gan nhat khong 16n hon 25m.

- Nén b tri gan cdc vi tri trung tam cta nba, c4c niit giao thong cong cong nhu: sanh
tang, cdu thang... hay cdc khu b6 tri hop k§ thuat d€ dam bao cu ly khoang cach khong
qué I16n nhimg van phai dam bao cic yéu cau vé sinh moi trudng.

- PAm béo yéu 16 hai hoa gifta viéc chon vi tri bo tri dudng éng do rdc tai céc ting véi
vi tri dat phong thu rdc bén dudi.

- Phai ¢6 cac khong gian dém ngin céch giiia cilta dd ric, dudng 6ng d6 rac véi cic
khéng gian khic dé ngan urdnh mui xong vao (nén thiét k&€ c6 budng kin va cé cilra chéng
chéy). Cé thé tan dung budng thang thoat hiém dé€ 1am khong gian dém nay.

- Noi dé réc va chifa rdc phai dii 4nh sdng (16t nhat 1a 4nh sdng tu nhién), thong
thodng g16. thodt mai.
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- Phong chifa réc va 14y ric nén dat & tang 1 va sdt bién ngoai phia sau nha dé xe lay
rac ra vao thuan tién, sach sé.

- Pé tiét kiém khong gian c6 thé két hgp bé tri dudng 6ng d6 réc tai chi€u t6i hoac
chiéu nghi ciia cdu thang thodt hiém hay bdm vao tuyén giao théng (hanh lang, sinh

tang...).
Phong dém
Ong d8 rac
1 600 I i
- : - —-FJ-—_-:::!E%?-I'— R T
I~ Eld) : TG
: - | i // —
| i [ _ [ D) /
L

: — : : i / = 7] Tuing ching chéy
HEE  H=E AU
I [ I I W 7774 Wz _
! ! ! ! Cira chong chay
' | I i 1 T
:i : ‘l : Tuyén giao théng
i I i 550 [i - -
1 1 1 1
[ i I ()}

s
Tuyén giao théng Tuy&n giao thong .

Hinh 8.6. Vi dy b6 tri 6ng d6 rdc trong cdu thang thodt hiém

550
550

900
300

Z
é
%
/ 550
é
7
7

1l - .

MAT BUNG CUA BS RAC CAT 1-1

Hinh 8.7. Chi tiét cita @6 rdc bdng thép khong gi.
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8.2.2. Yéu cdu dudmg ong dé rac

- Puong 6ng ric nén bo tri dwa vao
tudng bao ngodi nha, thang ding.

2000

- Khi hoat déng phai gidm thiéu kha
nang gay tiéng on.

Mai tén

- Phai ddm bao viéc théng thodt mid ' -
1én phia trén.

* Kich thudc dudng éng dé ric (tham T
khao thiét bi ctia hang Sanishute):
- Puong kinh ngodi: 585mm;

2400

NSNS
X

1750

- Dudng kinh trong: 530mm;

l
-

_ Bé day thanh éng; 27mm. g N
- Chiéu dai 6ng dugc san xudt san theo 2
tieu chun trong nha mdy cé L = 4m (6ng
c6 thé cua cit dé dang tai hién trudng) I 4

e e B e, (O

&

- Céc 6ng dugc gin véi nhau bang keo
gan tuong g véi vat liéu 6ng. Thudng
bang silicon, mastic hay polyethan la
- phit hop.

* Thi cong lap dat hé théng ong theo
trinh tu sau:

3200

iy mRneeay e anmwm

Ao

3200
N

- Khi thi cong 1ai vi tri dat 6ng dé rdc
tai méi san chira ra mot 16 vudng 6 kich
thuée 800 x 800 dé bat éng truc chinh, — .
ong nay dugc dF bing cdc dai d& ong L]
(xem hinh v&).

2400

T=

AN
s N

- Pai d& 6ng duge ché tao tir thép ma
k&m véi bu long M12. M6i tdng chi cdn

mét dai giif va d& 6ng (hinh 8.7). |
- Chii ¥ bé tri sdn dudng 6ng kém cap 3

pudc O20 (c6 van khod) chiu 4p luc e
> 2BAR dén vao trong dudng 6ng dd ric ' ' I '

chinh d€ ¢6 thé phun rtra 6ng khi cén. Al

220 3040 220
) 380

4200
=

200
peivivy

- D€ thong hoi trén mai ding 6ng ¢
dudmg kinh trong 230mm duge lap véi
dau truc thu vuon cao trén madi (theo tiéu Hinh 8.8. Mt cdt doc 6ng do rdc
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chudn Viét Nam, Trung Quéc hay Lién bang Nga: > 0,7m, tiéu chudn Australia 2m).
DAu ngoai 6ng bat budc phii cé gén quat thong gi6 v6i nap chup che mua.

- Quat hit ¢6 cong suat 40W + 220V tao ra chan khong di gay ra mét d6 chénh léch
4p sudt trong budng ric dé tao ra su thong gid, thodt mui cudng bic. Pudng dién cung
cap cho quat phai dé sin trong hop dién b6 tr gan ong théng hoi. '

- Tuy theo bd cuc mdi ¢6 thé bd tri 6ng thong hai chay thing ding véi &ng chinh hay
b& tri léch sang mot bén (xem hinh v€ 8.9 va 8.10). Nhung phai chd ¥ chen chat chong
tham vao khe gitta san mai v6i dudng 6ng. :

Ong kem $20
cap nudc (ap lum

Phéu Inox

<o
-t

-
100 L

L
- 1
Chi tiét vdi phun nudc

Hinh 8.10. Kiéu b6 tri
duong ong thong hoi léch

845 110,
126, 580 126
1 T 1
=]
s =
~Cila df rac
® . Fa
[{=] ) | oo
[£=]
=T
o
Bai dg dng
gia da ong (thep U100)
Hinh 8.9. Mgt béng ldp ddt 6ng va chi tiél voi phun nudc
]
e @
2
'#

ol 31

]

b

i

1. Mii che

2. Quat hit

3. Ong dan khi $225

4. Chup thu

5. 6ng d6 rac chinh $600

6. Tudng

7. Clra @6 rac (550x550mm)
. Méng clra d6n rdc

9. Pai lién ket
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Mai che

Quat hut 220V
Ong thoat khi
dudng kinh ngoai 270
dudng kinh trong 225
Chét chéng &m Van khéa Bng kém 620
Hop dién cho quat ht N Cap nude tir ngudn
ap luc > 2 bar

» Chup thu

Hinh 8.11. Kiéu bd tri duomg 6ng théng hoi thdng dimg

Mt cat phong thu rac
[ A A ) A LT AT B S ) e £ A )
I
|
I =
[Te)
A
l
>
o
[y
B
-------- - O
pakacanniad (
U ! 2 o e Y]
2t 4 -+ + — T T L L ¥ T Y T T T T g v
7 - | il ."
L |

Nén bang vét liéu chdng trem, chéng bam dinh -

Hinh 8.12. Phong thu rdc

8.2.3. Yéu cau déi v6i phong thu rac

- Can phai tinh khé niing xe van chuyén réc dé trong phong thu réc.
- Dam bao viéc ngan mii va thong hoi thodng gid cho phong thu rac.

- Thuan tién cho viéc co, rira vé sinh phong thu ric.
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- Phong thu gom ric phai di
rong dé cé thé chira duge cic xe
goong chifa rac. S6 luong xe tuy
theo vao thoi gian quy dinh dép
ldy rac cia thanh pho. sé lugng
ngudi st dung (s6 luogng rdc thai
ra). tir d6 s& lua chon dién tich
phong phit hop (tham khao mot
vai chung cu cao tang dién tich
buéng thu rac trung binh rong
khoang 30m®).

- Bén trong phong phai bé tri
mot dudng cip nudc dé tién co
rita. vé sinh khi can thiét.

- Trong dudng 6ng dé ric
chinh ¢6 bo tri voi phun nudc dé
phun rira duong 6ng vi vay trong

Xe chira rac 126 g5 126
7T )
72 Hi Z

Nl @] E

Tueéng dp gach men
hodc scn bong

|
!
L 4
|

| ] I

L |

)

HG ga thu nudc

N

L—_2

G

Cira chéng ché&
\h

Hinh 8.13: Vi dumdt bang mét phong thy rdc vai cach
b6 ri xe chita rdc, ga thu nudc bdn, vt liéu stk dung...

A RN

N3

phong thu gom rac cin ¢ ho thu nuéc chay tir vao hé thong thodt nudc ban hoac bo tri

bom thoat nudc cuc bd.

$.3. HE THONG VE SINH VA BAO DUONG MAT NGOAI NHA

8.3.1; Ciac hinh thitc vé sinh va bao duong miit ngoai nha cao tang

* Diing cabin tha tir trén mdi xuong.

- Day cdp neo. tha cabin.

- J4n ciu mini tha cabin.

* St dung van thang ty nang san thao tac tlr dudi Ién.

8.3.2. Nguyén tic thiét ké hé thong vé sinh va bao duong mat ngoai nha

- X4c dinh chon hinh thitc va ching loai thi€t bi.

- Thiét k€ chi i€t dé thuan loi cho cong tac lap dat ngay trong qud trinh thi cong.

8.3.3. Thiét ke hé thong vé sinh va bao duong mat ngoai nha

* Dling can ¢Ju mini chay quanh chu vi mdi tha cabin:

- Cin cit vac thiét bi tua chon. tang qud trinh thiét k€ wdng chan maw. cén phai ¢6

kich thudc va hich ddng phi hop vén viéc lap dar thiét bi sau nay.
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