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PHAN VAN BAN QUY PHAM PHAP LUAT

BO XAY DUNG
BO XAY DUNG CONG HOA XA HOI CHU NGHIiA VIET NAM
Doc lap - Tu do - Hanh phic
Sb: 15/2013/TT-BXD Ha Noi, ngay 26 thang 9 nam 2013
THONG TU

Ban hanh Quy chuin ky thuit quéc gia
Cac cong trinh xay dung st dung nang lwgng hiéu qua

Can cit Nghi dinh sé6 62/2013/ND-CP ngay 25/6/2013 ciia Chinh phii quy dinh
chure nang, nhiém vu, quyén han va co cau to chirc cua Bo Xdy dung;

Can cir Nghi dinh s6 127/2007/ND-CP ngay 01/8/2007 ciia Chinh phii quy dinh
chi tiét thi hanh mot so diéu cua Ludt Tiéu chudan va Quy chuan ky thudt,

Xét dé nghi ciia Vu truong Vu Khoa hoc Céng nghé va Méi trieong,

Bé truong Bé Xay dung ban hanh Théng tw ban hanh Quy chudn ky thudt quéc gia
“Cac cong trinh xdy dung su dung nang lwong hiéu qua”, ma so QCVN 09:2013/BXD.

Piéu 1. Ban hanh kém theo Thong tu ndy Quy chudn k¥ thuat qudc gia “Cac
cong trinh xay dung sir dung nang lugng hi¢u qua”, ma s6 QCVN 09:2013/BXD.

Piéu 2. Thong tu nay co hiéu luc thi hanh ké tir ngay 15/11/2013 va thay thé
Quyét dinh s6 40/2005/TT-BXD ngay 17/11/2005 vé viéc ban hanh QCXDVN
09:2005 “Quy chuan xay dung Vi¢t Nam - Cac cong trinh xay dung nang lugng co
hiéu qua”.

Picu 3. B truong, Thi trudng co quan ngang B, co quan thudc Chinh phi,
Chu tich Uy ban nhan dan céc tinh, thanh phd truc thudéc Trung uwong va cac to
chtrc, cd nhan c6 lién quan chiu trach nhiém thi hanh Thong tu nay./.

KT. BQ TRUONG
THU TRUONG

Nguyén Thanh Nghi
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QCVN 09:2013/BXD

QUY CHUAN KY THUAT QUOC GIA
VE CAC CONG TRINH XAY DUNG
SU DUNG NANG LUQNG HIEU QUA
National Technical Regulation on Energy Efficiency Buildings

Loi néi diu

QCVN 09:2013/BXD vé “Cac cong trinh xdy dung str dung ning luong hiéu qua”
do Hoi1 Moi truong Xay dung Viét Nam soan thdo, Vu Khoa hoc Cong nghé va
Mai truong trinh duyét, B Xay dung ban hanh theo Théng tu sb 15/2013/TT-BXD
ngay 26 thang 9 nam 2013. Quy chuan Ky thuit Qubc gia QCVN 09:2013/BXD
thay thé Quy chuan Xay dung Viét Nam QCXDVN 09:2005 “Cac cong trinh xy dung
str dung nang luong c6 hiéu qua” duoc ban hanh theo Quyét dinh s6 40/2005/QD-BXD
ngay 17/11/2005 cua B0 truéng Bo Xay dung.

Quy chuan k¥ thuat Quéc gia QCVN 09:2013/BXD dugc sy tham gia nghién
clru va gop ¥ ciia cac chuyén gia qudc té do cac t6 chirc qudc té tai trg, bao gdbm:
T6 chirc Tai chinh Qudc té (IFC - International Finance Corporation), Co quan
Phat trién Quéc té Hoa Ky (USAID - United States Agency for International
Development), Cuc Ning luong Pan Mach (Vuong Qudc Pan Mach).
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‘ QUY CHUAN KY THUAT QUOC GIA
VE CAC CONG TRINH XAY DUNG SU DUNG NANG LUQNG HIEU QUA
National Technical Regulation on Energy Efficiency Buildings

I. QUY DINH CHUNG

1.1. Pham vi diéu chinh

1.1.1. Quy chuan K¥ thuat Qudc gi‘a “Céc cong ’trinh xdy dung sir dung néng
ll,l:Q’ng hi€u qua” quy dinh nhitng yéu cau k¥ thuat bat budc phai tuan thu khi thiét
ké, xay dung mdi hodc cdi tao cdc cong trinh dan dung (VﬁI} phong, khach san,
bénh vién, truong hoc, thuong mai, dich vy, chung cu) c6 tong dién tich san tu
2500m’ trd 1én.

1.1.2. Nhirng quy dinh trong quy chuan nay duoc ap dung cho:

1) Lép vo cong trinh,‘ngoai trir 16p vo cua cac khong gian 1am kho chira hoac
nha kho khong stir dung di€u hoa;

2) Trang thiét bi trong cong trinh bao gdm:

a) He théng chiéu sang noi that;

b) Hé thng thong gié va diéu hoa khong khi;

¢) Thiét bj dun nudc ndng;

d) Thiét bj quan 1y ning luong;

e) Thang may va thang cudn.

1.2. Poi twong ap dung

Quy chuan nay quy dinh cac yéu cau ky thuat pét budc phai tuan tha doi véi
moi td chirc, ca nhan c6 cac hoat dong lién quan dén cac cac cong trinh xay dung
st dung nang luong hiéu qua.

1.3. Tai liéu vién din

1) ARI 340/360 - Performance rating of commercial and industrial unitary
air-conditioning and heat pump equipment.

2) ARI 365 - Performance rating of commercial and industrial unitary air-conditioning
condensing units.

3) ARI 550/590-2003 - Performance rating of water-chilling packages using the
vapor compression cycle.

4) ASHRAE 90.1-2001 - Standard 90.1-2001 (I-P Edition) -- Energy Standard
for Buildings Except Low-Rise Residential Buildings (IESNA cosponsored; ANSI
approved; Continuous Maintenance Standard).
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5) SHRAE 90.1-2004 - Energy Standard for Buildings Except Low-Rise
Residential Buildings.

6) DIN 4702-1 - Boilers for central heating; terms, requirements, testing, marking.

7) ISO 6946:2007 - Building components and building element - Thermal resistance
and thermal transmittance - Calculation method.

8) TCVN 298:2003 - Cau kién va céac bo phan cua cong trinh - Nhiét tré va do
truyén nhiét - Phuong phap tinh toan.

9) TCVN 6307:1997 - Hé thng lanh - Phuong phép th .

10) TCVN 7830-1:2012 - Thiét bi diéu hoa khong khi - Phan 1: Hiéu suét ning luong.

1.4. Giai thich tir ngir

1.4.1. Thuat ngir

1) BY phdn tiét kiém khéng khi lam mdt: BO phan bao gém cac éng dan va bo
phan diéu khién tu dong cho phép cac quat cung cAp khong khi mat tir bén ngoai
nha vao trong nha khi diéu kién thoi tiét cho phép dé giam thiéu nang luong tiéu
thu 1am mat khong khi hodc khong can phai 1am mat biang may.

2) Chi phi ning lwong cho céng trinh: Tong toan bd cac chi phi chi tra cho tiéu
hao nang lugng hang nam cua cong trinh.

3) Chi s6 hiéu qud mdy lanh COP: Ty sb gitta ning suat lanh thu duoc so véi
cong suét tiéu thu dién dau vao trén cung moét don vi do, dugc kiém tra theo tiéu
chuan qudc gia hoidc theo diéu kién lam viéc thiét ké. Gia tri COP duoc xac dinh
dé danh gia hiéu qua niang luong cia may diéu hoa khong khi chay dién, lam mat
ngung tu bang khong khi, bao gdm may nén, dan bay hoi, dan ngung tu. Gia trj COP
cling duoc xac dinh dé danh gia hiéu qua ning luong ciia may san xuit nudc lanh
hop khéi (khong bao gdm cac bom nude lanh, bom nudc giai nhiét ngung tu va
cac quat cua thap giai nhiét).

4) Chi s6 hiéu qua bom nhiét COP: La ty s6 gitta ning suat nhiét thu duogc so
voi cong suét tiéu thu dién dau vao trén cung don vi do, tinh cho toan bd hé¢ théng
bom nhiét trong diéu kién 1am viéc theo thiét ké.

5) Chi s6 truyén nhiét tong OTTV: Tong lugng nhiét truyén vao nha qua toan
bo dién tich bé mit ctia vo cong trinh bao gdm ca phan tuong khong trong sudt va
ctra kinh quy vé cho 1m” bé mit ngoai cia cong trinh, W/m’,

6) Dién tich san ciia mot khong gian nha: Dién tich bé mit nim ngang cia mot
khong gian nha xdc dinh, dugc do tr mat trong cua tudng bao xung quanh hodc
tdm vach ngan, tai cao d ciia mat phéng lam viéc (0,8m).
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7) Hé s6 gidam birc xa do két cau che ndng: Ty 18 ning lugng birc xa mit troi
xuyén qua cua s6 vao phong trong truong hop cod két cau che nang bén ngoai cura
s0, 50 Vi truong hop cira s6 khong c6 két cAu che ning.

8) Hé so tong truyén nhiét U,: La cudng d6 dong nhiét khong d6i theo thoi
gian di qua mot don vi dién tich bé mit cua két cu bao che khi chénh léch nhiét
d6 ctia moi truong khong khi 2 bén két ciu 1a 1 K. Pon vi do: W/m* K.

9) T 5ng nhiét tré R,: S6 nghich ddo cia hé sb téng truyén nhiét U,: Ro= 1/U, ,
don vi do la m> K/W.

10) Hiéu sudt phdt sang cia béng dén: 1a ty sb giita luong quang thong cia
bong deén va cong suét dién ctia dén, tinh bang lumen/W.

11) Hiéu sudt hé thong théng gi6 - diéu hoa khong khi: ty 1& nang luong dau ra
(ndng luong c6 ich tai thoi diém str dung) so véi ning luong dau vao ¢ cing don
vi do cho mdt giai doan xac dinh , tinh béng $6 %.

12) Hiéu qua thu hoi nhiét: Kha niang thu hdi nhiét lanh cua cac thiét bi PHKK,
16 hoi... dem lai hiéu qua tiét kiém ning luong.

13) Hiéu sudt sir dung ndng lwong hang nam: ty 18 giira niang luong dau ra va
nang lugng dau vao hang nim cua cong trinh hay cta thiét bi.

14) Khéng gian diéu hoa gidn tiép: mot khong gian khép kin trong cong trinh
duoc 1am mat gian tiép (khong dugc lam mat truc tiép) va co sy truyén nhiét tir
khong gian nay dén cac khong gian diéu hoa 1am mat lién ke.

15) Mét d¢ cong sudt chiéu sang (LPD): mat & cong suat chiéu sang 1a ty sb
gitra cong suat dién chiéu sang va di¢n tich dugc chiéu sang, W/m?.

16) Ro' le dnh sang tw nhién: thiét bi tu dong mé hoic ngit ning lugng dau vao
cho chiéu sang dung dién dat gan cira s6 dé vira duy tri d6 roi thich hop cho cong
viéc, khi anh sang tu nhién truc ti€ép hoac gian ti€p khong bao dam hodc dam bao
do roi yéu cau.

17) Ro le diéu nhiét: Bo thiét bi phan tmg tu dong vi nhiét do.

18) V6 cong trinh: Vo cong trinh hay con goi 1a két cdu bao che cong trinh,
bao gdm tuong khong trong sudt hodc trong sudt, ctra s, ctra di, mai, cira mai...
tao thanh cac khong gian khép kin bén trong cong trinh.

1.4.2. Cdc ky hiéu, don vi do va tir viét tdt

1) SHGC (Solar Heat Gain Coefficient) Hé s6 hip thu nhiét cua kinh,
dugc cong bd boi nha san xuit hodc duogc xac dinh theo céc tiéu chuan hién hanh,
khong tht nguyén. Truong hop nha san xuat st dung hé s6 che nang SC thi
SHGC = SC x 0,87,
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2) SC Hé s6 che ning (Shading Coefficent).

3) T Nhiét d6 tuyét ddi K.

4) R, Tong nhiét tro (sd nghich déo cua hé sb tong truyén nhiét Up) ctia két cau
bao che - m* K/W;

5) U, Hé s6 tong truyén nhiét (ké ca trao doi nhiét qua 2 16p bién khong khi 2
bén két cau), W/m’ K;

6) Uom HE ) téng truyén nhiét cua két ciu mai, W/m®* K;

7) U, rHE s6 téng truyén nhi¢t cua tuong, W/m? K;

8) AHU Bo xur 1y nhiét am khong khi (Air Handling Unit);

9) ARI Vién nghién ctru diéu hoa khong khi va lanh Hoa Ky (Air-Conditioning
and Refrigeration Institute);

10) ASHRAE Hiép hoi cac ki su diéu hoa khong khi, 1am lanh, sudi 4m Hoa Ky
(American Society of Heating, Refrigerating and Air - Conditioning Engineers);

11) BEF Hé s6 hiéu suit chan luu cua bong dén huynh quang (Ballast Efficacy
Factor for Fluorescent lamps), %/W;

12) BF Hé s6 chan luu (Ballast Factor), %;

13) COPl%nh Chi sd hiéu qua may lanh ’(Coefﬁcient of Performance) - Ty s
gitra nang suat lanh thu dugc so vdi cong suat ti€u thu dién dau vao kW/kW;

14) COPnhif;:t Chi s hiéu qu‘é bom nhiét - Ty sb gitta ning sudt nhiét thu dugc
so vO1 cong suat tiéu thu dién dau vao kW/kW;

‘ 15) EER Chi s6 hiéu qu:él nang lugng (Energy Efficiency Ratio) cﬁa, may lanh -
di€u hoa khong khi - Ty s6 gifra nang suat lanh thu dugc va cong suat dién hi¢u
dung, kW/kW;

’ 16) FCU Dan dng c6 quat (Fan Coil Unit) - dan trao d6i nhiét gdm nhiéu day
ong tron hoac ,cc’) céqnh,’ chat mang nhié¢t la nudc lanh hodc nlg.’éc nong luu thong
bén trong cac ong d§ cap lanh/nhiét cho khong khi d9 quat :chéi qua phuc vu muyc
dich lam mat/sué1 am cho gian phbng. FCU 1a thiét b1 dau cudi cia hé thong
DPHKK trung tdm nudc vo1 may san xuat nudc lanh chiller;

17) IEER Chi s hiéu qua niang luong tong hop (Intergrated Energy Efficiency
Ratio), kW/kW;

‘ 18) IPLV th s6 non tai tong hop (Intergqrated Part Load Value) - dugc hiéu

day du l1a Chi s hiéu qua ndng luong non tai tong hop; kW/kW;

19) OTTVy Chi s6 truyén nhiét tong qua tuong - Cuong d6 dong nhiét trung binh
truyén qua 1m’ tudng ngoai vao nha (Overall Thermal Transfer Value), W/m®;
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20) OTTVy; Chi s6 truyén nhiét tong qua mai - Cudng do dong nhiét trung binh
truyén qua 1m” két cdu mai vao nha, W/m?*;

21) PIC Chi sb cong sudt (Power Input per Capacity) - Ty s giita cong sut
dién tiéu thy do bang kW va nang suat lanh tinh bang RT (t6n lanh), kW/RT;

22) VLT (Visible Light Transmission) - Hé s6 xuyén anh sang cta kinh - biéu
dién ty 1é phan trim cia phan ning luong anh sang xuyén qua kinh so véi phan
nang luong dnh sang chiéu t&i bé mat kinh, %;

23) VRV/VRF Hé¢ thong diéu hoa khong khi co luu lugng moi chat lanh thay
d6i (Variable Refrigerant Volume/Flow);

, 24) VSD B‘(f) diéu chinh téc do quay bang cach thay doi tan sd ngudn dién - goi
tat la bg bién tan (Variable Speed Driver);
25) WWR Ty s6 dién tich cira so - tuong (Window to Wall Ratio), khong thit nguyén.
II. QUY PINH KY THUAT
2.1. Lop v6 cong trinh
2.1.1. Yéu cau chung
L&p vo cong trinh phai duoc thiét ké va xay dung nham dam bao:
1) Thong thoang tu nhién khi cac diéu kién khi hau bén ngoai cho phép;
2) Pu kha ning cach nhiét va giam thiéu gi6 lanh;

3) Pu kha ning chiéu sang ty nhién dudi cac diéu kién cho phép théng thudng,
d6ng thoi giam thicu birc xa mat trdi xAm nhap vao bén trong cong trinh;

4) Luya chon cac vat liéu thich hop 1am ting hiéu suat ning lugng cho cong trinh.

2.1.2. Yéu cau doi véi twong bao ngodi va mdi cong trinh

1) Tat ca cac tudng bao ngoai cong trinh trén mit dat (phan tuong khong trong
suot) phai cé gia tri tong truyén nhiét 1é6n nhat U, .., khong 16n hon hodc gia tri
tong nhiét tré nho nhat R, i, khong nhé hon gia tri xac dinh trong bang 2.1.

Bang 2.1. Yéu cau nhiét ki thuit d6i véi twong bao che bén ngoai

1c hud
Viing Cac huéng Usmas WLK | Ry iy mK/W
cua mat twong
Tat ca cac ving Tat ca cac hudng 1,80 0,56

2) Yéu cau ddi v6i mai bang va mai c6 do doc dudi 15 do:

TAt céa cac loai mai nha, bao gé)m mai co 16p cach nhiét, mai béng kim loai va
cac loai mai khéac phai c6 gia tri tong truyén nhiét U, khong 16n hon hoac gia tri
tong nhiét tré& R, khong nhé hon gié tri x&c dinh trong bang 2.2.
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Bang 2.2. Yéu cau nhiét ky thuit d6i véi mai biang

Ving Uog.max » W/m>.K R min, m°.K/W
T4t ca cac ving 1,00 1,00
Chu thich:

1) Mai duwoc che ncfng: Néu hon 90% bé mat mdi duoc che chan bcfng mot
[6p két cdu che ndng cé dinh cé théng gi6 thi khéng can yéu cau cach nhiét cho
mdi d6. Lép két cau che ndng phdi cach bé mdt mdi it nhdt 0,3m thi méi dwoc
xem nhw la ¢é théng gié giita 16p mdi va I6p che ndng cho mdi (mdi 2 16p ¢
tang khong khi @oi lwu o giira).

2) Mai bcfng vdt liéu phan xa: Co thé sir dung tri s6 nhiét tré Ry, pmin cho trong
cdc bang 2.2 nhdn voi hé s6 0,80 doi véi mdi dwoc thiét ké bcing vat liéu phan xa
c6 dé phdn xa trong khodng 0,70 + 0,75 nham lam tang do phan xa ciia bé mdt
mdi bén ngoai.

3) Mdi ¢6 dg déc tir 15 d tré 1én: ¢ thé xdc dinh tong nhiét tré toi thiéu hay
hé 56 téng truyén nhiét 16i da ciia mai bcing cach nhan cdc tri s6 Ry i U, &
bang 2.2 véi hé s6 0,85 va 1,18 mét cdach twong ving.

3) Dién tich ctra s6 va clra mai

a) Tong djén tich cira sb trén mat ding cho hai loa,}i ctra m& duoc va cira gin cb
dinh theo chiéu ding phai dam bdo thong thoang va lay 4nh sang ty nhién.

b) Chi s6 truyén nhiét tong cta tuong va mai phai dam bao:

- OTTV; cua tudng khong vuot qua 60 W/m?;

- OTTVy ctia mai khong vuot qua 25 W/m”.

¢) Gia tri OTTV duoc xac dinh theo cac tiéu chuan va huong dan k¥ thuat.

4) Thiét ké ctra s6 v6i kinh c6 hé sd SHQC thich hop thay thé cho viéc xé4c
dinh chi so0 QTTVT cﬁa,tu’(‘)’ng néu ¢ 2.1 2 - Biém 3) - b). SHGC cua kinh phai nl}é
hon hoac bang gié tri to1 da cho phép, dong thoi VLT cua kinh khong dugc thap
hon gia tri VLT, cho trong bang 2.3.

Bang 2.3. Hé s6 SHGC ciia kinh phu thudc vao ty s6 WWR

SHGC .« trén 8 huwdéng chinh

WWR, % VLT,
B P hoac T ,D B, TB N
’ hoac DN, TN
_________ 20 |05 | o8 | 08 | 0% | 070
30 0,64 0,58 0,63 0,70 0,70
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SHGC,,,x trén 8 hwomg chinh
WWR, % 5 PB, TB VLT nin
B Dhoae T 1 osepn, TN | N
40 0,50 0,46 0,49 0,56 0,60
""""" 0 | 040 | 038 | 040 | 045 | 055
""""" 60 | 033 | 032 | 034 | 039 | 050
L0 foear [ oear | 020 1033 | 045
80 0,23 0,23 0,25 0,28 0,40
""""" 0 | 020 | 020 | 02 | 025 | 035
"""" 100 | 017 | o018 | 019 | 022 | 030
Chu thich:
1) Khi WWR khong m)tfag Véi cde tri s6 ghi & cét 1 trong bang 2.3 th? hé‘so”’
SHGC dwoc noi suy tuyen tinh theo 2 gia tri ung voi WWR trén va duoi lién ké;
2) ‘Co' thé chon lo,ai kinh ,co' t{{i sO SHGC cao hO’I’l,SO véi tri s6 SHGC tra bang voi
diéu kién phai lap dat {cét cau ch? nang co hé so A thich hop, sao cho L,S'HGC da
chon nho hon ifodc bang tich so cua SHGC tra bang nhan voi hé so A - xem
them 2.1.2 - Diem 5).

5) Trudng hop mit dimg nha c6 két cau che ning, hé sé SHGC trong bang 2.3
dugc phép diéu chinh bang cach nhan véi hé s6 A trong bang 2.4 va 2.5.

Bang 2.4. Hé s6 A ddi voi két cau che ning (KCCN) nim ngang dai lién tuc
diit sat mép trén cira s6 hodc dit cach mép trén cira s6 mot khoang cach d

véi d/H < 0,1
- Trén twong quay vé 8 huwéng chinh
B DB hoac TB D hoac T | DN hoac TN N
0,10 1,23 1,11 1,09 1,14 1,20
020 | 143 | 123 | 119 | 128 | 139
030 | 156 | 135 | 130 | 145 | 139
040 | 164 | 147 | 141 | 159 | 139
050 | 1,69 | 159 | 154 | 75| 139
I 2 T R KO T 189 | 139
070 | 179 82 | 175 | 200 | 139




CONG BAO/S6 649 + 650/Ngay 11-10-2013 11
Reb/H Trén twdng quay vé 8 huéng chinh
B DB hoac TB D hoacT | DN hoac TN N
0,80 1,82 1,89 1,85 2,13 1,39
09 | 18 | 200 | 196 | 222 | 139
"""" 100 | 18 | 208 | 208 | 227 | 139
Chu thich:

1) Cac kich thuoc:
b- do vuon xa cua két cau mdi che nang;

H- chiéu cao

cra SO,

d- khodng cdch tir mép trén CS dén mép duwdi cua tam che ndng;
b, d va H co cung thur nguyén cua do dai.
2) Ap dung dwoc cho truong hop KCCN ddt cdach mép trén CS mét khodng cach d
véi d/H < 0,1 - sai sé tinh todn dudi 10%.

Bang 2.5. H¢ s6 A d6i véi tam che ning thing ding bé cao lién tuc dit sat
canh bén cira s0 hoac cach canh bén citra s6 mot khoang cach e véi e/B <0,1

R=b/B Trén twdng quay vé 8 huéng chinh
B DB hoacTB | D hoac T | DN hoac TN N
0,10 1,25 1,06 1,01 1,09 1,11
"""" 020 | 152 | 12 | 1,03 | 119 | 1,19
"""" 030 | 1,75 | 119 | 1,05 | 132 | 122
"""" 040 | 1,82 | 128 | 106 | 145 | 125
"""" 050 | 1,85 | 137 | 1,00 | 164 | 128
"""" 060 | 1,85 | 147 | 1,00 | 18 | 130
"""" 070 | 1,89 | 159 | 1,12 | 19 | 130
"""" 080 | 1,89 | 169 | 1,04 | 213 | 130
"""" 090 | 1,89 | 18 | 1,06 | 222 | 130
1,00 1,89 1,96 1,18 2,33 1,30
Chu thich:
1) Cac kich thuoc: o ,
b- do vuwon xa cua két cau che nang ding;
B- chiéu rong cura so; o , ,
e- khoang cach twr canh bén cuwra so den mat trong cua tam che nang ding;
b, e,vc‘z B co cung thir nguyén cua dé dai. ,
2) Ap dung duoc cho truong hop tam che nang dirng dat cach canh bén CS mot
khoang cdch e voi e/B < 0,1 - sai so tinh toan duoi 10%.
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2.2. Thong gié va diéu hoa khong khi

2.2.1. Yéu cau chung

1) Thong gi6 tu nhién va thong gié nhan tao

D6i voi ting khong gian cu thé, hé théng thong gio co thé 1a thong gi6 tu
nhién (thu dong) hoac thong gi6 cudng buc (chu dong - thong gidé nhan tao hoac
thong gi6é co khi). Cac h¢ thong thong gio tu nhién phai dap ung cac yéu cau
trong diéu 2.2.1 - Biém 2).

2) Hé théng thong gi6 tu nhién

Cac vung khong gian dugce xem 1a c¢6 thong gid ty nhién néu chung théoa man
cac yéu cau sau:

a) Cac 16 thong gio, cira s6 c6 thé md duge ra bén ngoai véi dién tich khong
nhd hon 5% dién tich san. Nguoi st dung dé dang ti€p can dugc vai cac 16 thong
thoang nay;

b) Phai ¢6 céc 15 thong gid c6 thé mé duoc phia trén tran nha hodc trén tuong doi
dién voi1 nguon gio tr bén ngoai. Cac 16 thong gid d6 co ty 1€ dién tich mo duoc
khong nhd hon 5% so vi dién tich san. Nguoi st dung c6 thé tiép can dé dang cac 16
ctra thong gi6 nay va ching phai truc ti€p thong ra bén ngoai qua cac 16 mé c6 di¢n
tich twong duong hoac 16n hon;

¢) Tong dién tich céc ctra thoat gié khong nho hon tong dién tich cac cura
don gid.

3) Hé thong thong gi6 co khi

Céac khong gian khong duoc thong gié tu nhién phai duoc lip dit hé thong
thong gi6 co khi dé cap khong khi tir bén ngoai té1 moi khong gian c6 nguoi s
dung thuong xuyén qua h¢ thong 6ng dan.

2.2.2. Yéu cau doi véi cac hé thong va thiét bi théng gié - diéu hoa khong khi

1) Yéu céu chung:

a) Hiéu suat thiét bi: thiét bi diéu hoa khong khi va may san xuat nudc lanh
phai c6 cac chi s6 hi¢u qua COP t61 thi€u tai cac di€u kién danh gia ti€u chuan va
khong nho hon céc gia tri néu trong cac bang sau:

- Bang 2.6: danh cho cac may diéu hoa khong khi va dan ngung sir dung dién ning;

- Bang 2.7: danh cho céc thiét bj san xuat nudc lanh;

- Bang 2.8a: danh cho thiét b thap giai nhiét;

- Bang 2.8b: danh cho thiét bi gian ngung.



CONG BAO/S6 649 + 650/Ngay 11-10-2013 13

Chu thich:

Ngoai chi 56 hiéu qua may lanh COP, thiét bi lanh con dwoc danh gia hiéu qua
nang heong bang hé sé non tdi tong hop IPLV va chi sé hiéu qud ning lwong tong
hop IEER.

b) Bo hen gid tu dong: cac thiét bi sau day phai c6 dong hd hen gio hodc
cac bo diéu khién tu dong dong mé thiét bi theo thoi gian xac dinh hodc theo
thong sd cai dat:

- Thiét bi san xuét nudc lanh;

- Thiét bi cap hoi nong;

- Quat cua thap giai nhiét;

- May bom c6 cong sut bang va 16n hon 5 ma luc (3,7kW).

¢) Cach nhiét 6ng din hé thdng cap lanh:

Céac 6ng din moi chat lanh ciia may lanh va dudng dng din nude lanh cua hé
théng diéu hoa khong khi trung tdm phai c¢6 16p cach nhiét 16n hon hodc bang
chiéu day cach nhiét trong bang 2.9 va bang 2.10.

b0 day 16p cach nhiét (mm) cho & bang 2.9 va bang 2.10 duoc ap dung cho vat
liéu cach nhiét c6 hé sb dan nhiét trong khoang 0,032 + 0,04 W/m.K & nhiét do
trung binh 24°C. D6 day cach nhiét ti thiéu s& duoc tang lIén vo1 vat liéu co6 hé $6
dan nhiét 16n hon 0,04 W/m.K hodc c6 thé dugc giam di v6i vat lidu c6 hé sb dan
nhiét nhé hon 0,032 W/m.K.

Déi voi vat liéu cach nhiét co hé sé din nhiét nam ngoai khoang tri s6 di néu,
d6 day t6i thiéu (bmi) duoc xac dinh theo cong thuc sau:

Brgin = V[(l +Doymos 1} @.1)

r

trong do:

Dunin - 40 day t6i thiéu ctia 16p cach nhiét, mm;

r - ban kinh thyc té bén ngoai cia 6ng, mm

]30 - do day 16p cach nhiét liét ké trong cac bang 2.9, 2.10 va 2.11 véi cac kich
cd Ong ap dung, mm

A - hé s6 dan nhiét cta vat liéu thay thé tai nhiét 6 p dung cla chét léng,
W/m.K.

d) Cach nhiét hé thong ong cap va hoi gié: cac ong cap va hoi gié phai co le

cach nhiét 16n hon hoac bang chiéu day cach nhiét trong bang 2.11. Khong yéu cau
cach nhiét ddi v6i dng gid thai.
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e) Kiém tra va diéu chinh: quat hay may bom c6 cong suét tir 5 ma luc (3,7kW)
trg 1én phai diéu chinh luu luong thiét ké cua may théng qua viéc diéu chinh sd
vong quay bang st dung bd truyén da téc d6, dong co hai toc do hodc dung bién
tan (VSD). Han ché viéc diéu chinh luu luong cua quat va bom bang van tiét luu.

f) Piéu khién quat thap giai nhiét: cac thap giai nhiét véi dong co quat cd cong
suat tir 5 ma luc (3,7kW) tr¢ 1€n phai str dung bo truyén da téc do, dong co hai tdc
d6 hoic bién tan (VSD).

g) Hé théng 1am lanh nudc bang Chiller: Cac hé thdng Piéu hoa khong khi
trung tdm sir dung nudc lanh phai dugc thiét ké véi luu lugng thay ddi bang cach
sir dung bom bién tan.

h) Céc tda nha sir dung hé théng diéu hoa trung tim phai c6 thiét bi thu hdi
lanh. Hiéu suét thu hdi lanh ciia thiét bi toi thiéu 1a 50%.

2) Yéu cau bo sung cho cac hé thong thong gio co khi va diéu hoa khong khi

Khi st dung hé thdng thong gié co khi va diéu hoa khong khi phai dap tng
duoc cac yéu cau bo sung sau:

a) Cam bién CO,: phai duoc lap dit dé 1am ting luong gio cap vao cac khong
gian v6i tiéu chuan dién tich thiét ké nhé hon 3m*/nguoi.

b) Thiét bi diéu khién hen gio ty dong: cac quat thong gié hoat dong khong
thuodng xuyén phai co cac dong ho do thoi gian hodc cac thiét bi diéu khién tu
dong co thé xac dinh thoi diém va khoang thoi gian lam viéc ciia ching.

¢) Han ghép dng dan: cac dng gié cap va gi6 tuan hoan phai dap Gmg duogc cac
yéu cau vé ghép ndi cac 6ng din gié va bao 6n theo cac quy dinh hién hanh.

Bang 2.6. Chi s6 hiéu qua may diéu hoa khong khi lam lanh truec tiép
hoat dong bang dién niing

Chi s6 hiéu
qua COP
Loai thiét bi Niing suét lanh toi thicu ctia | Thi tuc kiém tra
may lanh,
kW/kW
May diéu hoa khong 530
khileym | o TCVN 7830:2012
‘ < 4,5kW 2,60 va
Mav didu hoa khan [ e
ay dieu hoa khong | o U8 < 7.0kW 2,50 TCVN 6307:1997
khi 2 cum b
> 7,0kW va < 14,0kW 2,40
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Chi s6 hiéu
qua COP

hodc bay hoi nudc

Chu thich:

(KW/KW);

Loai thiét bi Niing suét lanh t0i thiéu ciia | Tha tuc kiém tra
may lanh,
kW/kW
TCVN 6307:1997
> 14kW va < 19kW 593 hodc

May diéuhdakhong |-l ARI210240
khi giai nhigtbang | = 19kW va<40kW | 3.2
khong khi > 40kW va < 70kW 2,84

---------------------------------------------------------- ARI 340/360

| ZTOkWva<117kW | 278

o 2 IUTRW 270

,,,,,,,,,,,, <I9kW 335 | ARI2I0240
May dicuhoakhing | > 1kW va <40kW | 337
khl, glal‘ nhiet bang > 40kW va < 70kW 3,32 ARI 340/360
nudc va bang bay [
hoi nudce > 70kW 2,70
Céac cym ngung tu
giai nhiét bang khong > 40kW 2,96
khi

----------------------------------------------------------------------------------------- ARI 365

Cac cum ngung tu
giai nhiét bang nudc > 40kW 3,84

1) Chi s6 hiéu qua may lanh: COP = Nang sudt lanh/Cong sudt dién tiéu thu

2) Cum ngung tu bao gobm mdy nén va dan ngung;
3) Chi 56 hiéu qud mdy lanh t6i thiéu cho trong Bang dwoc tinh & 100% ndng
suat lanh. Bé tinh chi so hiéu qua may lanh van hanh trong thoi gian 1 nam ARI
340/360 dwa ra cong thurc sau:

IEER = 0,0204 + 0,617B + 0,238C + 0,125D (W/W)
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Chi s6 hiéu
qua COP

Loai thiét bi Niing suét lanh t0i thiéu ciia | Tha tuc kiém tra
may lanh,
kW/kW
Trong do:

IEER - Chi s6 hiéu qua néng lwong tong hop la chi sé hiéu qud mdy lanh
tinh cho thoi gian van hanh trong 1 nam theo cac muc phu tdi,

A = EER - Chi 56 hiéu qua may lanh (W/W) & 100% céng sudt;

B = EER - Chi $6 hiéu qua may lanh (W/W) ¢ 75% céng sudt;

C = EER - Chi s6 hiéu qud mdy lanh (W/W) ¢ 50% cong sudt;

D = EER - Chi 56 hiéu qua may lanh (W/W) & 25% céng sudt;

Bang 2.7. Chi sb hiéu qua may sin xuat nwéc lanh

(May lam lanh nwéc - Chiller)

Ning suat

Chi s6 hi¢u

Chi s6 tiéu thu niing luong

K s qua may lanh PICpmax, KW/RT
Loai thiét bi lanh (kW) COPy, MAX
KW/KW bién Nhiét
Chiller giai nhiét bang
khong khi - chay dién | T4t ca cac dai
. 2T o < % 3,10 1,133 -
binh ngung gan lién hodc | nang suat
binhngungtachroi | Ll
Ch}ller P1ston' giai nhiét Tatvca cacidal 420 0.836 i
nudc - chay dien | mangsuat | v | Tl
- o <528 4,45 0,789 -
Chiller xoan Oc va truc | U che wa | T T
: >
vit giai nhiét nuéc - <5 12§5V53 4,90 0,717 .
chay dién | T ]
21055 530 | 069 | ...
L5028 500 . 0702 | ...
Chiller ly tam giai nhigt| =328 Va 5,55 0,633 ]
nudc - chay dién oo<1oss o 7
> 1055 6,10 0,576 -
Chiller hép thy giai nhiét | Tétcacac dai |, o] cedn |
bang khong khi - 1 cap ndng suat 0,60 (%) i 3,860
Chl,ller hapA thu gidi nhi¢t | Tat ca cacAdal 0.70 (*) i 5,022
nudc - 2 cap nang suat
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| Chiso hi¢u | Chisb tiéu thy ning hrong
Y SR Nang suat | qua may lanh PICyx, KW/RT
Loai thiét bi lanh (kW) COPyp, )
KW/KW Dién Nhiét
Chiller hap thu - 2 c4 it ca cac dai
Al er al.j; u-2cap TatvcacacAdal 1,00 (%) ] 3516
| Dotgiantiep | mangsuat | L]
Chiller hap thy - 2 c4 it ca cac dai
;1 er ag u-2cap Tatvcacac;dal 1,00 (¥) ] 3,516
DOt truc ti€p nang suat
Chu thich:

1) Nguén: Tiéu chudn ASHRAE Std, 90,1-2001; ASHRAE Std, 90,1-2004;

2) (%) - Béi véi mdy lanh hdp thy COP = Nang sudt lanh/Céng sudt nhiét tiéu thu;

- Chi 6 tiéu thy dién: PIC = Cong suat dién tiéu thu /Nang suat lanh tinh bcing RT;

- Refrigerant Ton (RT): IRT = 3,516kW = 12000 Btu/h;

3) Dé tinh chi s6 hiéu qud lam lanh cia Chiller vin hanh trong thoi gian 1 ndm
ARI 550/590-2003 dad dwa ra cong thirc sau:

IPLV = 0,014 + 0,42B + 0,45C + 0,12D (kW/kW)

trong do:

IPLV - Chi 6 hiéu qud non tdi tong hop la chi s6 hiéu qud mdy lanh tinh cho
tong thoi gian van hanh trong nam theo cac mirc phu tdi;

A - Chi s6 COP (kW/kW) tinh & 100% tdi;

B - Chi s6 COP (kW/kW) tinh ¢ 75% tdi;

C - Chi s6 COP (kW/kW) tinh ¢ 50% tdi;

D - Chi s6 COP (kW/kW) tinh ¢ 25% tdi,

Bang 2.8a. Chi tiéu k§ thuat dbi véi thap giai nhiét

. Théng s6 dinh mirc Thii
Loai Pl:lgl:g“ Dieu kién [y lwong| Luu lwgng| Cong tuc
thiethi | . lanh danh gid | yy¢e qua | nude bd suat kiem
thap sung | Quat gio | tra
Nhiét do nudc
T B Titsicie e e kel DO
truc, quét {1:1:111% SUt | tﬁép: 32°C 13V/phat, Te nudc Qui W/Tc CTI
ly tam ' Nhiét d khong binh ngung
khi uét: 27°C
Chu thich:
1) CTI: (Cooling Technology Institute) Vién cong nghé thap giai nhiét;
2) Tc: Ton Binh ngung,; Tc = RT x 1,25 = 3,516 x 1,25 = 4,395kW.
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Bang 2.8b. Chi tiéu ky thuit ddi véi dan ngung
i 3 Théng s6 dinh mic
Loai nl;l:i‘g“;ugt Pidu kién 50 @ Thii tuc
thiét bj danh gia Luu ¢ 6i6 | Mav nén | Kiém tra
lanh lwong gié Quat gié | May nén
Dan ngung
f;g kﬁfg 0,5 + 500 khlzilgegf i | 1734 754150 1,013
: RT fphit RT| W/RT | kW/RT
khi beo gdm vao: 35°c |™T/PHY
may nén
D3 Nhiét do nudc
an ngu.nAg 10+ 1600 | vao: 29,4°C Luu lugng nudce
giai nhiét o ) CTC
b , RT Nhiét d6 nuédce 9,08 +~ 11,40 I/phut RT
ang nudc 0
ra: 35°C
Chu thich:
CTC - (Cooling Towers and Condensers) - Thap giai nhiét va binh ngung
HVAC Equations, Data and Rules of Thumb -2008 USA

Bang 2.9. P9 day 16p cach nhiét cho 6ng ddong din méi chat lanh

DPuong kinh
éng dong

mm

Khong gian ¢c6 PHKK

************** > | as | 30
o Critwdyeichmhigmm
9 19 19
""""""" o | e
************** o || s
13 19 25
s
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Puong kinh ong
déng mm

Khong gian khong c6 PHKK

2 -18 -30
© Chidudiycichmhigbmm
""""""" 5 | s | s
””””””” | o | s
””””””” o | o | s
""""""" o | o | e
T 0

dng dong 2 18 30

mm © Chidudaycichnhigt, mm
”””””” 6<16 | 2 | 3 | s
””””” 9+25 | % | s | s
""""" M54 | 32 | s | e
""""" 6-8 | 32 | s | 0
””””””” os | - - 1
Chu thich:

1) t - Nhiét do khong khi bén ngoai, °C;
2) Chiéu day cach nhiét & trén dp dung cho ong dong dan chat tai lanh (chdt Iong,

méi chat lanh);

3) Do day 1op cach nhiét (mm) cho trong Bang dwoc dua trén l0p cach nhiét co
hé sé dan nhiét ). trong khoang 0,032 + 0,04W/m.K ¢ nhiét @6 trung binh 24 °C.
Do day cach nhiét 16i thiéu sé dwoc tang lén voi vat liéu co hé s6 dan nhiét lém
hon 0,04W/mK hodc cé thé dwoe giam di véi vit liéu cé hé sé dan nhiét nhé hon
0,032W/m.K va dwoc hiéu chinh theo cong thiec (2.1).




20

CONG BAO/S6 649 + 650/Ngay 11-10-2013

Bang 2.10. P day cach nhiét cho dng din nwéc lanh

Puong kinh 6ng thép mm

Khong gian ¢6 PHKK

7+12
~ Chiduday chch nhiét, mm
 20=+50 |25
T I T
fffffffffffffff sese
150 + 250 30 _
______________ 250600 | 38
Chu thich:

1) Déi véi éng thép dwong kinh cho trong bang la dwong kinh danh dinh (IP,S-Iron

pipe standard),

2) Chiéu day cdch nhiét cho ong thép duwoc siv dung cho ca ong nhwa PE, PPR,
PN16, Déi v6i éng nhya PE, PPR duong kinh ghi trong bdng la dwong kinh ngodi;

3) Do day lop cach nhiét (mm) cho trong Bang dwoc dwa trén vdt liéu cdach nhiét
polime x6p ¢é cdu triic 6 kin, hé sé dan nhiét ) trong khodng 0,032 + 0,04W/m.K
& nhiét @ trung binh 24 °C. B day cdch nhiét toi thiéu sé dwoc tang lén véi vit
liéu cé hé so dan nhiét Ién hon 0,04W/mK hodc cé thé dwoc giam di voi vat liéu
c6 hé sé dan nhiét nhé hon 0,032W/m.K va dwgc hiéu chinh theo cong thuc (2.1).
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Bang 2.11. P day cach nhiét cho ong gié

____________________________________________ Khong giancoPHKK
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Di€ukién ép dung: t=26 £2°C,9=60% |
Nhi¢t d6 ong gi6 lanh, C } ,,,,,,,,,,,,,,,,,,,,,,,,,,, 12-16
Chiéu day cach nhi¢t, nom | 15

Chiéu day cach nhiét, mm 20

Chu thich:

Do day lop cach nhiét (mm) cho trong Bang duoc dwa trén vat liéu cach nhiét
polime xdp c6 cdu triic 6 kin, hé sé dan nhiét ) trong khoang 0,032 = 0,04 W/m.K
o nhiét do trung binh 24 °C. P¢ day cach nhiét 16i thiéu sé dwoc tang lén voi vat
liéu c6 hé sé dan nhiét Iém hon 0,04 W/m.K hodc cé thé dwoc gidm di véi vit liéu c6
hé s6 dan nhiét nhé hon 0,032 W/m.K va dwoc hiéu chinh theo cong thurc (2.1).

2.3. Chiéu sing

2.3.1. Quy dinh chung

1) Pham vi &p dung

Muc nay quy dinh nhing gia tri gidi han cong suat chiéu sang toi da duoc dung
cho hé théng chiéu sang cong trinh, cung nhu quy dinh céc gia tri g101 han vé hiéu
Sll?,t cho‘phep qcua nl}ung thiét bi chiéu sang thong dung (der} va chan luu) va hc
thong diéu khién chiéu sang. Cac truong hop sau day khong ndm trong cac yéu cau
clla muc nay:

a) (;hiéu sang danh cho cac hoat dong biéu dién, lam chwong trinh truyén hinh,
cac phan trong 1,<hu gidi tri nhu ph(‘)pg khi€u vii trong khach san, vii truong, nhf{ng
khu vuc ma chiéu sang 1a mét yéu t6 k¥ thuat quan trong cho chirc nang trinh dién;

b) Chiéu sang dic biét chuyén dung cho y té;

¢) Chiéu sang dic biét dung cho cac phong thi nghiém nghién ctru;

d) Chiéu sang an toan dugc tit mé ty dong trong qua trinh van hanh;

e) Chiéu sang ving an ninh dic biét theo yéu cau cua luat phap Nha nudc hodc
quy dinh cta chinh quyén dia phuong;

f) Viing an toan hodc an ninh cho con ngudi can c6 chiéu sang bd sung.

2) D6 roi nho nhat

bo roi (lgx) nho nhit cho cac khong gian chirc ning phai dam bao theo yéu cau
cua tiéu chuan ky thuat hién hanh.
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3) Mat d6 cong suit chiéu sang t6i da

a) Mat d6 cong suit chiéu sang tinh trung binh (LPD) cho toan b cong trinh
khong dugc vuot qua muc to1 da cho phép néu trong bang 2.12. Mat do cong suat
chi€u sang trung binh cua tda nha dugc tinh bang tong s6 cong suat chi€u sang

cong trinh chia cho tong di¢n tich c6 nguoi st dung.

Bang 2.12. Yéu ciu vé mat d9 cong suit chiéu sang LPD

Loai cong trinh LPD (W/m?)

Van phong 11

Khichses | no
Benhvien | B
Treomghoe | B
Thuong mai, dichve | 6
Chungew | s
Khudd xe kin, trong nha, trong hm | 3
Khu 6 xe ngodi nha hogic 3 xe mo (chi c6 mai) | 6

b) Cac dang cong trinh khac c6 quy mé thudc dién diéu chinh cta Quy chuén
ma khong c6 trong danh sach & bang 2.12 thi dugc lay tri s6 mat d§ cong suat

chiéu sang t6i da t6i 13 W/m”.

¢) Cong trinh hdn hop c6 quy mé thude dién diéu chinh ctia Quy chuan, trong
d6 c6 nhiéu khu chirc nang khac nhau thi dugc tinh theo churc nang timg khu vuc.
Moi khu vuc phai théa man yé€u cau vé mat do cong suat chi€éu sang to61 da néu

trong bang 2.12.

d) Mat d6 cong suat chiéu sang trung binh ctia khu vuc dd xe duoc tinh bang
tong so cong suat chiéu sang khu vuc do xe chia cho tong dién tich khu do xe.

2.3.2. Yéu cau vé hi¢u suat cua thiet bi chiéu sang

1) Hiéu suét phat sang tdi thiéu ctia bong dén duoc quy dinh theo bang 2.13 va 2.14.

Bang 2.13. Hiéu suit phat sang t6i thiéu ciia bong dén huynh quang thang

Dai cong suat, W

Hiéu suat phat sang, Im/W

T 14 dén 20

Trén 20 dén 40
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Bang 2.14. Hi¢u suat phat

sang toi thiéu cia bong dén

huynh quang compact

D4i cong suat, W

Hiéu suat phat sang Im/W

Tu 5 dén 8

T 25 dén 60

2) Hiéu suét cua chin luu (balast) dugce quy dinh theo bang 2.15.

Bang 2.15. Hiéu suit ciia chian luu (ballast) dién tir

Cong suit danh dinh, W

H¢ s6 hiéu suiat (BEF), %/W

2.3.3. Diéu khién chiéu sang

1) biéu khién chiéu sang cho cac khong gian trong cong trinh

Mbi khéng gian duoc bao quanh boi

cac tam vach ngan cao dén tran la mot

khong gian riéng biét can phai co it nhit mot thiét bi diéu khién chiéu sang. Mdi thiét
bi diéu khién chiéu sang dugc diéu khién bang tay hodc bang cam tng tu dong cho
hoat dong ctia con nguoi trong khong gian d6. Moi thiét bi di€u khién phai:

a) Kiém soat mot dién tich toi da 1a 100 m*;

b) Cac khong gian néu trong bang 2.16 phai lap dat cadm bién nguoi, cdm bién
nay két noi va diéu khién truc ti€p hé thong den. Cam bién nguoi dé diéu khién
den khong két ndi1 voi h¢ thong chi€u sang thoat hiém va chi€u sang bao ve.

Bang 2.16. Loai cong trinh phai lip dit caim bién nguoi

Loai cong trinh Ap dung

Cén thyc hién tai

Van phong Bit budc

Khach san Bit budc

Phong hop va hanh lang

Phong hop va hanh lang
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Loai cong trinh Ap dung Cin thyc hién tai
Bénh vién Khéng bit budc
Truomghoe | Bitbube | Hinh lngvakhudd e rong nha
Trung tam thuong mai Khong bat bude —
Chunger | Bitbuoc | Hanh lang va khu dd xe trong nha

¢) Pdi v6i khu vuce dd xe, tdi thiéu phai co 70% hé thong chiéu sang duoc diéu
khién bdi cam bién nguoi (ty 1€ phan tram hé thong dugc tinh theo cong suat cap
dién chiu sang).

2) Diéu khién cho khu vuc dugc chiéu sang tu nhién

Dbi v6i khong gian khép kin co chiéu sang ty nhién, viéc chiéu sang nhéan tao
can chu y nhitng van dé sau:

a) Vung c6 thé duoc chiéu sang tu nhién 1a khu vuc ndm song song voi cia
s0/vach kinh ngoai trong pham vi khoang cach tir ctra so/vach kinh ngoai t6i 1,5 lan
chiéu cao tir san t6i diém cao nhat ctia phan kinh cira s6 hodc vach kinh ngoai.

b) Tat ca thiét bi chiéu sang nam trong khu virc ¢6 thé duoc chiéu sang tu nhién
déu phai co thiét bj diéu khién chiéu sang theo cach sau:

- St dung cam bién anh sang dé tu dong diéu khién giam d6 sang deén, hodc bat
tat dén theo mirc nhan anh sang tu nhién. Cam bién anh sang can duoc dat & vi tri 1/2
do sau cua vung co thé duogc chiéu sang ty nhién. Khi anh sang ty nhién do dugc
boi cam bién 1én trén muc tiéu chuan cho khong gian st dung do (vi du: 300 lux
d6i voi van phong) thi cam bién phai phat tin hi¢u dé tat deén.

- Cho phép bat tit dén riéng biét tai ving c6 thé dugc chiéu sang tu nhién so
v6i hé théng dén chiéu sang chung.

¢) Khi khéng gian c6 str dung dong thoi cam bién ngudi va cam bién anh sang
thi cam bién nguoi1 dugc phan quyén uu ti€én cao hon so véi cam bién anh sang khi
di€u khién den.

d) Bénh vién, phong nghi cua khach trong khach san va chung cu khong bit
budc phai &p dung quy dinh 2.3.3 - Biém 2).

e) Cac khong gian sir dung voi muyc dich ddc biét dugc loai trir khoi quy
dinh 2.3.3 - Diém 2), song can c6 giai trinh cu thé.

3) BO phan diéu khién chiéu sang phu tro

B6 phan diéu khién phu tro nham bat tit dén lap dat ¢b dinh dudi ngan ké, dudi
tu chura... dugc str dung trong cac truong hop sau:

a) Chiéu sang trang tri cho cac phong khach cta khach san, nha tro va céc
phong khach sang trong;

b) Chiéu sang minh hoa dé ban hang hodc dé trinh bay.
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2.4. Thang cudn va thang may

2.4.1. Thang cudn

Thang cudn phai cé thiét bi diéu khién dé giam téc hay dung khi khong co
ngudi qua lai. Thang cubn phai c6 mot trong nhiing tinh nang tiét kiém niang luong
dudi day:

1) Biéu khién giam tdc: thang cudn phai chuyén sang ché do chay cham sau khi
khong c6 ngudi qua lai t6i da 3 phut. Phai c6 thiét bi cam bién quang dién kich
hoat dit & dau va cubi khu vuc thang.

2) St dung khi ¢6 nhu cau: thang cudn phai ty tit sau khi khong c6 nguoi qua
lai tbi da 15 phat. Thang cudn str dung khi c¢6 nhu cau phai dugc thiét ké véi cong nghé
khoi dong mém tiét kiém ning luong. Thang cudn phai tw dong chay khi can. Viéce kich
hoat duoc thuc hién béng té bao quang di¢n lép & dau va cubi khu vuc thang.

2.4.2. Thang may

Thang mdy phai c6 thiét bj diéu khién dé giam muc st dung nang lugng. Dé
dap ung yéu cdu ndy, nhiing tinh ning sau phai duoc tich hop vao thang may loai
st dung luc kéo:

1) Str dung dong co dién xoay chiéu da thé, da tan trén thang may khong co
thiét bi thay luc.

2) Budng thang may st dung thiét bi chiéu sang tiét kiém nang lugng va chiéu
sang hién thi cin bao dam hiéu suat phat sang trung binh ddi véi tat ca cac thiét b
bén trong. PO roi trung binh > 55 lumen/W, deén can dugc tu dong tat sau khi thang
may ngimg hoat dong t6i da 5 phut.

3) Thang may hoat dong & ché do khong tai trong gio thap diém. Vi du, ngudn
cap di¢n cho h¢ thong di€u khién thang may va céc thiét bi van hanh khac nhu dén
trong budng thang may, man hién thi, quat théng gi6 tu tat sau khi thang ngimng
hoat dong ti da 5 phit.

2.5. Sir dung dién nang

2.5.1. Hé thong phén phéi dién

1) Phuong ti¢n do

Hé théng phan phdi dén cong trinh phai ¢6 phuong tién do bén trong dé ghi lai
nhu ciu (kVA), ning luong tiéu thu (kWh), hé sb cong suét tong trong cac déng hd
kiém tra cong-to-mét. Hé théng phan phdi dién trong cong trinh c6 thé kiém tra dugc
ning luong dién tiéu thy tai cac nhanh phu tai dién thong qua dong hd do. Yéu cau lap
cong to kiém tra tai cac nhanh phu tai dién c6 tong cong suét lap dat 16n hon 100kVA
nhu hé théng chiéu sang, 6 cim, hé thong diéu hoa khong khi, thong gio, hé thong
cung cp nude nong, cac trung tim tidu thu dién 16n hon 100kVA.
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2) Cong-to-mét phu
Phai c6 cf)ng—to—r{lét phu cho timg dbi twong thué dién tich va cé diéu khoan
quy dinh cho phép kiém tra cong to cua nguoi thué.
‘ Chu thich: Khi ditng hé ‘thé'ng diéu hoa khéng khi chung (trung tam) thi khong
can phai dap ung yéu cau vé cong to phu cho nguoi thué nha.
3) Piéu chinh hé s6 cong suat
,Tét ca cac ngudn cung cap dién 16n hon }OOA, 3 pha phéi dqy tr‘} hé s6 cong
suat tré pha ctia chung trong khodng ttr 0,90 dén 1 ngay tai di€ém dau noi.
4) biéu chinh cong suat lap dat
Hé thong dién trong cong trinh p}}éi Eiém bao hé sé stir dung dong thoi 16n nhat cho
phép néu trong bang 2.17 va cong suat lap dat 1é6n nhat cho phép trong bang 2.18.
Bang 2.17. Hé s6 dong thoi 16n nhit k, theo cac nhanh phu tai

Nhanh phu tai Hé s6 dong thoi k,
Chicusang 09
Ocm 4
Hé thong diéu hoa khong khi, thong gid 0,9
H¢ thong cung cap nuéenong |09
(Cac trung tam tiéu thy dién 16n khae 09
Toan cong trinh 0,8
Bang 2.18. Cong suit Lip diit I6n nhat cho phép

Loai cong trinh Cong suit lip dit, W/m®
Chungcucaocdp | 70
Khachsgn 80
‘Van phong, nha congeéng | s
‘Thuong mai, dich vy, trus6coquan | | 65
Truong hoc, bénh vién 65

2.5.2. Dong co dién

Tat ca cac dong co cam ung 3 pha lip diy c¢d dinh phuc vu cho céng trinh c6
gia tri hiéu suét ghi trén vo may & ché do diy tai khong nho hon gia tri néu trong
bang 2.19. Nhan san Xudt trén dong co co ghi cac tri s6 hiéu suét toi thiéu, hiéu
suat niém yét, hé sb cong suit & ché do day tai.



CONG BAO/S6 649 +

650/Ngay 11-10-2013

27

Bang 2.19. Quy dinh hiéu suit t6i thiéu ciia dong co dién

Cong suit ra cia dong co kW

Hiéu suat yéu cau, %

2 cuce 4 cuce

1,1 82,2 83,8
SN =~ S IS . S N 850
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 22 |86 ] 864
____________________________ 30 86T ]8T4
____________________________ A0 o 8Te 883
____________________________ 593 885 892
____________________________ TS 895 90
e ALO 06 210 .
SR 7L S ESSRR- 2 = SN o8 .
S <7 S ESSR- 2 1. SO 922
,,,,,,,,,,,,,,,,,,,,,,,,,,, 220 922 926
,,,,,,,,,,,,,,,,,,,,,,,,,,, 300 929 ] 932
,,,,,,,,,,,,,,,,,,,,,,,,,,, 370 983936
,,,,,,,,,,,,,,,,,,,,,,,,,,, 50 9T 98
,,,,,,,,,,,,,,,,,,,,,,,,,,, 50 940 ] %42
___________________________ S0 9% 0T
___________________________ 200 939
___________________________ 1100 9956
___________________________ 1320 S 9T
___________________________ 1600 98988
__________________________ 2000 96l 989
,,,,,,,,,,,,,,,,,,,,,,,,,, 2500 962 %61
,,,,,,,,,,,,,,,,,,,,,,,,,, 2800 963 | 9%%4
,,,,,,,,,,,,,,,,,,,,,,,,,, 3150 %04 965
,,,,,,,,,,,,,,,,,,,,,,,,,, 350 965 | 966
,,,,,,,,,,,,,,,,,,,,,,,,,, 400 9T 96T
,,,,,,,,,,,,,,,,,,,,,,,,,, 400 9T 968
000 008 29 .
2000 269 970 .

630,0 96,9 97,1

Chu thich:

Néu gdp dong co ¢6 cong sudt trung gian giiva 2 ndc thi ap dung gid tri hiéu sudt

cua ndc cao hon
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2.6. Hé thong dun nuwéc néng
2.6.1. Yéu cau chung

Tai thiét ké cua hé thdng dun nudc néng tinh toan theo quy mo kich ¢ cua
thiét bi va phai tuan theo cac quy dinh ctia nha san xuét.

Trong trudng hop c6 thé sir dung dugc cac giai phap cap nudc nong khac
(khong dung dién tro) c6 hi¢u qua kinh t€ 16n hon thi cong trinh khong dugc phep
su dung giai phap cap nudc nong dung dién tro.

Khi cong trinh ¢4 nhu cau cung cip nude ndng 16n, tip trung, cong suit lip dit
trén 50kW hodc ti€u thu nang lugng trén 50 000kWh/nam khong duge phép st
dung gidi phéap cap nudc nong dung di¢n tro.

Thu ty vu tién cho céc cong trinh dan dung:

1) Pham vi cép nudc nong sinh hoat nhiét do < 60°C:

a) Cung cip nudc néng bang may PHKK c6 thu hdi nhiét;

b) Cung cép nudc néng bang ning luong mit troi két hop bom nhiét/dun dién;

¢) Cung cip nude ndng bang bom nhiét;

d) Cung cap nudc noéng tir binh dun bang khi dét;

e) Cung cap nudc néng bang binh dun dién cho cong trinh c6 quy mo < 25 phong.

2) Pham vi cép nudc nong va hoi nhiét do > 115°C (néu an, giat 1a, sat trung,
x0ng hot):

Trong cong trinh ¢6 nhu cu dong thoi sur dung nude nong < 60°C (cho nhu cau
sinh hoat) va nudc nong/hm > 115°C (cho cac nhu cau nau an, giat 13, x0ng
hoi, sat trung) thi vu tién giai phap dun nuéc néng dén 60°C, sau do tiép tuc
gia nhiét nude, hoi nude dén nhiét do > 115°C bang viée s dung 10 hoi nhién
li¢u khi dot, dau.

2.6.2. Hiéu sudt thiét bi dun nudc nong

Tat ca cac thiét bi dun va cung cip nudc nong st dung cuc bd nhu dun nude
udng, sudi 4m, bé boi, nudc nong trir trong cac thung phai dap img cac tiéu chi liét
ké trong bang 2.20. Ddi véi thiét bi dun nudc néng bang bom nhiét, tham khao
bang 2.21.

Bang 2.20. Hiéu suét tdi thiéu ciia thiét bi dun nwéc néng

Loai thibt bi Hi¢u Sl::lit (1;:)3 thiéu
1. Céc bo dun, trir nude dung khi dt 78
2. Cie b0 dun nuoe tie thoi dimg khidde | 78
3. Cac bo dun, cung cap nudc nong dung khi dét 77
4. Ccbo dun, cung cép nuéc nong dingddu | 80
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Loai thibt bi Hi¢u Sl::lit (1):5:)3 thiéu
5., Cég bd dun, cung cip nudc néong dung ca nhién liéu khi 20
dot/dau
6. Lo hoi cong sudt nhiét 10 = 350kW détcui, gidy | 60"
7. Lo hoi cong sudt nhiét 10 + 2000kW dét than ndu dong banh | 700
8. Lo hoi cong suat nhiét 10 ~ 2000kW ddt than da 737
Chu thich:

1. Hiéu sudt t6i thiéu ciia bé dun nude dung khi dot hodc dau dwoc dwa ra dudi
dang dai lvong Hiéu suat nhiét (Thermal Efficiency, Ey, trong do bao gom ca that
thoat nhiét tir cac ngan cua bo dun.

2.7 Theo DIN 4702 - Phan 1 (DIN - Tiéu chudn ciia Pirc)

Déi voi bd dun nude nong bang dién tro, hiéu sudt ti thiéu dugce xac dinh tir
dai luong that thoat & trang thai chd tbi da (Standby Loss, SL) khi chénh 1éch nhiét
d6 gitra nudc dun va moi trudng xung quanh 1a 40°C, theo cong thire sau:

Emin =59 +53V® W (2.2)
Trong do:
-V 1a dung luong do bang lit.

Bang 2.21. Chi s6 hiéu qua ning lwong COP tdi thiéu
ciia bom nhiét cip nuwée néng

Loai thiét bi COP, KW/KW
Bom nhiét v6i ngudn nhiét tir khong khi >3.0
Bom nhiét véi ngudn nhiét trnwee | >35
My didu hoa khong khi c6 thu hdi mhie. |
- Khi chi chay dé cung cap nudc nong >3,0

- Khi chay diéu hoa khong khi ddng thoi cung cip nude ndng

Céc thiét bi dun nudc néng bang dién tré khong khuyén khich sir dung trir khi
dung dé hd tro cho cac hé thong bang ning lwong mit troi. Khuyén khich st dung
thiét bi gia nhiét nudc béng bom nhiét chay di¢n do c6 hiéu suat nang lugng cao
hon so vd1 bo dun nudc béng dién tro.
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‘ Trong truong hop cho p}}ép, co tl}é st dung cac hé théng dun nu’c")rc nong
bang nang lugng mat tro1 dé cung cap toan bd hodc mdt phan nhu cau nu(')r,c
nong cho cong trinh. Cac binh dun nudc dung nang lugng mat troi c6 hi¢u suat
t(‘)’i thiéu 1a 60% va c6 gia tri R cach nhiét ti thiéu 1a 2,2m>.K/W clia mit sau tim
hap thu nang luong mat troi.

2.6.3. Cdch nhiét cho ong dan nudéc nong

Céc dng nude nong sau ddy yéu cau phai boc cach nhiét

1) Cac dudng 6ng din hoi phuc vu cho cac nhu cau gidt, 13, ndu an...

2)’ Cac du’(‘yr}g 6ng dan nude nong sinh hoat phuc vu cho céc nhu cau nhu tam,
suo1 am, dun nau. ..

Chiéu day cach nhiét cho cic dudng dng din nudc noéng phai 16n hon hodc
bang chiéu day cach nhiét cho trong bang 2.22 va 2.23.

Bang 2.22. P day cach nhiét cho 6ng thép din nwéc néng

Nhiét do khong khi; t = 5+ 37°C
Kich thuéc dng thép Nhiét do nwée nong (°C)
>115 50 =90
mm Chiéu day cach nhiét (mm)
20 +50 50 20
65 + 80 50 20
90 + 150 63 25
200 + 250 63 25
Chu thich:

1. Vét liéu cach nhiét cé hé sé dan nhiét nam trong khoang 0,06 +~ 0,07W/m.K ap
dung cho nhiét @3 115°C.

2. Vat lieu cach nhiét polime xo‘p c6 cdu tric é kin ¢6 hé so dan nhiét ) trong
khoang 0,032 + 0,04W/m.K ap dung cho nhiét do tir 50 + 90°C.

3. Do day cach nhiét trong Bang 2.22 dam bao nhiét do mat ngoai cdach nhiét nho
hon 43°C.

4. Boi véi vt lidu cach nhiét ¢é hé sé dan nhiét nam ngoai khoang tri s6 dd néu,
dé day t6i thiéu b, dcgc xdc dinh theo cong thirc (2.1).
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Bang 2.23. P day cach nhiét cho 6ng PPR, PE din nwéc néng

Puong kinh ngoai ong nhwa PN20/ PN25

1ng Nhiét d¢ khong khi t =5 = 37°C
Hé s6 dén nhiét 0,24 W/mK it G SHORS S8

Nhiét d6 nude nong (°C)

mm
50+90
20 =+ 50 16
I - R U C R—
80 + 125 25

Chui thich:

1) Déi véi cin hé ¢6 thé khéng can boc cdch nhiét cho ong cdp nwde néng PPR.
2) Vat liéu cach nhiét co hé s6 dan nhiét nam trong khoang 0,034 = 0,04 W/m.K.
3) Déi véi vt liéu cach nhiét cé hé sé dan nhiét nam ngoai khoang tri s6 dd néu,
dé day t6i thiéu b, dirgc xdc dinh theo cong thirc (2.1).

2.6.4. Kiém sodt hé thong dun nidc néng

1) Hé thong diéu khién nhiét d6 duoc lap dit dé gidi han nhiét do nudc néng tai
diém str dung khong vuot qua 50°C.

2) Hé thdng diéu khién nhiét d6 duoc lap diat dé gidi han nhiét do tdi da cua
nudc cap cho cac voi & bon tim va bon rira trong cac phong tim cong cong khong
qua 43°C.

3) Hé thdng duy tri nhiét do sir dung trong cac dudng 6ng nudc nong phai duge
trang bj van ON/OFF cai dit tu dong dé duy tri nhiét d6 nudc nong tuan hoan.

4) Cac bom tuan hoan dung dé duy tri nhiét d6 trong cac bé chira nudc nong duoc
diéu khién van hanh phu hop véi ché do 1am viéc cua thiét bi cung cip nudc ndng.

I11. QUY PINH VE QUAN LY

3.1. Ho so thiét ké cac cong trinh xdy m&i, stra chita cai tao ¢ quy md xdy
dung thudc pham vi diéu chinh cia QCVN 09:2013/BXD phai bao gém thuyét
minh vé sy tuan thi cac quy dinh ctiia Quy chuan nay.

3.2. Viéc tham tra, thAm dinh thiét ké, nghiém thu cong trinh xay dung duogc
tién hanh theo quy dinh hién hanh, trong d6 c6 ndi dung vé su tuan thi cac quy
dinh cia QCVN 09:2013/BXD ddi v6i céc cong trinh thudc pham vi diéu chinh
ctiia Quy chuan nay.
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IV. TO CHUC THUC HIEN

4.1. Vu Khoa hoc Cong nghé va Moéi truong (Bo Xay dung) chiu trach nhi¢m
to chirc pho bién, hudng dan ap dung QCVN 09:2013/BXD cho cac ddi tugng cd
lién quan.

4.2. Cac co quan quan 1y nha nudc vé xay dung tai cac dia phuong cé trach
nhiém t6 churc kiém tra sy tudn thua cac quy dinh cua QCVN 09:2013/BXD trong
hoat dong thiét ké va xay dung cong trinh trén dia ban theo quy dinh cua phap luat
hién hanh.

4.3. Trong qua trinh trién khai thyc hién Quy chuan nay, néu c6 vudng mic,
moi ¥ kién duoc g1 vé Vu Khoa hoc Cong nghé va Méi truong (B§ Xay dung)
dé dugc huéng dan va xu 1y.
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Phu luc
(Tham khao)
THONG SO VAT LY CUA VAT LIEU, CAU TAO
VA TiNH TOAN NHIET TRO CUA KET CAU BAO CHE (KCBC)

1. Cong thirc xac dinh nhiét tré' va hé sé tong truyén nhiét (U-value)
cua KCBC

—~—+'fT‘” ‘+R +w-, m>. K/W (1)
T
Trong do:

hy, hr - 14n lugt 12 hé s6 trao d6i nhiét bé mit ngoai va bé mit trong cua két cdu
bao che, W/m?.K;

b; - bé day caa 16p vat liéu thi i, m;

i - hé s6 dan nhiét cta vat liéu 16p thir i trong KCBC, W/m.K;

n- b lugng cac 16p vat liéu trong KCBC;

R,- Nhiét trd ctia 16p khong khi bén trong KCBC, néu c6, m>.K/W.
, W/m”.K )

Uoz1
R

Trong do:

Hé s6 dan nhiét A; cho o bang 1 cua Phu luc.

Céac hé sb hy, hy tham khao bang 3 cua Phu lyc.

Nhiét tré 16p khong khi R, tham khao bang 4 cua Phu luc.

2. Cac thong s6 co ban cin dung dé tinh toan két ciu bao che

Bang 1. Thong s6 vat Iy cia vat liéu xay dung

Khoi H¢s6  |Nhiétdung| HE sd
Tén vt li¢u lwong don | din nhiét | riéng, | dinam

viy, kg/m® | A, Wm.K | kJ/kg.K |mg/mhkPa

I. Vat liéu amiang

Tam va ban xi mang amiang |~ 1900 | 035 | 0,84 | | 0,03
 Tam cach nhi¢t xi mang amiang | 500 | 013 | 084 | 0,39
Tam céch nhi¢t xi mang amiang 300 0,09 0,84 -

Ngoi ximang luéi thép 2500 2,04 0,84 0,00
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Khoi H¢s6  |Nhiétdung| HE sd
Tén vit li¢u lwong don | din nhiét | riéng, | dinam

viy, kg/m® | A, Wm.K | kJ/kg.K |mg/mhkPa
Bétongcotthep | 2400 1,55 0,84 0,03
Bé tong dd vo vadadam | 2200 | 128 | 121 | o 0,05
Betonggachvo | 1800 | 087 | 084 | 007
Bé tong nhe (Bé tong xi) 1500 | 0,70 | 080 | 0,09
Bétong nhe (Bé tong xi) | 1200 | 052 | 075 | 011
Bétongnhe (Betongxi) | 1000 | 041 | 075 | 014
Bé tong bot hap hoi nong 1000 | 040 | 084 | 0,08
Betongbothiphoinong | 800 | 029 | 084 | 008
Bé tong bot hdp hoinong | 600 | 021 | 084 | 013
Betongbothiphoinong | 400 | 01s | 084 | 020
B tong bot silicathdphoinong | 800 | 029 | 084 | 018
Bé tong bot silicat hép hoinéng | 600 _____________ 0,21 ____________ O ,84 ___________ O ,21 ______
B tong bot silicathdp hoinong | 400 | 015 | 084 | 024
”””””””””””””””””””””” 1L Vit ligu thachcao
Tim thgchcao pmattudng | 1000 | 023 | 084 | 005
Z;énn;?’ehn‘;fatva miéng thach | 5 0.41 0.84 0.11
Betongthachcaoxilo | 1000 | 037 | 080 | oI5

IV. Vit liéu dit nung, vit liéu dém, mang gach xay va 16p trat

Pt sétnen chit vagach ddtsét| 2000 | 093 | 084 | 010
Gachmoe | 1600 | 070 | 105 | 017
?@igrtrrl?;lﬁ dat thuc vat dudi 1800 1.16 0.84 ]
Catkho ding lam vatligudem | 1600 | 058 | 084 | 017
12/1?5 ;;é;uffggbéng dat man |y 460 0,52 0,84 0,19
itsilicat ding lam I6pdém | 600 | 017 | 084 | 030
S;nc;l dat sét nung xay vdi vira 1800 0.81 0.88 0.11
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Khoi H¢s6  |Nhiétdung| HE sd
Tén vit li¢u lwong don | din nhiét | riéng, | dinam
viy, kg/m® | A, Wm.K | kJ/kg.K |mg/mhkPa
S};@ech dat sét nung xay vdi vira 1700 0.76 0.88 0.12
Gach silicat xdy véiviangng | 1900 | 087 | 084 | o011
S@:}I‘lé’%ﬁl:ogoo) Xay Vol |35 0,58 0,88 0,15
Gachnhidu 1§ xdy véivitanang | 1300 | 052 | 088 | -
Viangng vaviatrdtximang | 1800 | 093 | 084 | 009
Vita tam hop va vita trat tamhop | 1700 | 087 | 084 | 0,10
Veavei | 1600 | o081 | o084 | 012
I V. Gach khong nung, bloc bé tong khi chung dp
Gach khong nung khi chung a
anC T 000 01003 |- o
Bé tong khi chung a ach
ohe A Agc) g ap (gach | 406800 | 0,153 ; ;
Gach bldc bé tong khi chumg dp | 400-1000 | 011022 | - | -
"""" 300 | o0 | - | -
"""" 400 | o012 | - | -
Bé tong khi chung 4p (theo | soo | o4 [T T
Tiéu chuan Trung Quoc GB- |------mmmmrpoeees L IRGGCORSTEREEELERS ISTRRRELRE R
11968:2006) | 600 | 016 | ool S
700 0,18 - -
"""" 00 | o020 | - | -
T vt
T4m cach nhiét bang than bun 225 0,07 1,67 0,19
Xitle | 1000 029 .. 075 .. 020
Xi 10 700 0,22 0,75 0,22
Xi 10 cao ¢ trang thai hat 500 0,16 0,75 0,23
Gach xi 1400 0,58 0,75 -
Viaxinhe . .1400 | 064 | . 0.75 .. 011
Vira xi nhe 1200 0,52 0,75 0,14
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Khoi H¢s6  |Nhiétdung| HE sd
Tén vit li¢u lwong don | din nhiét | riéng, | dinam
viy, kg/m® | A, Wm.K | kJ/kg.K |mg/mhkPa
Viavoitratmitngoai 1600 0,87 0,84 0,14
Vi voi it mitong | 1600 | 070 | 084 | 014
;751)}3 vO1 trat mat ngoai tam nan 1400 0.70 1,05 0.12
;/gra vOl1 trat mat trong tam nan 1400 0.52 1,05 0.12
Viatritvoi ronxiquing | 1200 | 047 | 080 | 014
Tim sgi gd ctmg ép mat | 700 | 023 | 147 | o 0,08
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ VIL Vatligucupn
Gidycictongtdt | 1000 | 023 | a7 | -
Gidyciotongthuong | 700 | 017 | 147 |-
Gidycictonggonsong | 150 | 006 | 147 | -
((T};iillgtsiriurcrlléu thong, nhya 600 0.17 1,47 ]
 VILCicsan phim néngnghigp
T - O O I
caylie | 400 | 014 | 147 | _
Rom | 320 | 009 | sl -
‘Témépbingrom | 300 | 010 | 147 | _
Tém ép bing cdy lac 1900 | 360 | 010 | st _
””””””””””””””””””””””” IX. Vit ligu thiay tinh
Kinhotass | 2500 | 078 | 084 | 000
Soithay tinh | 200 | 006 | 084 | 049
Thiy tinh hoi va thiy tinhbot | 500 | 016 | 084 | 002
‘Thily tinh hoi va thiy tinh bot | 300 | 012 | 084 | 0,02
”””””””””””””””””””””””” X.vatligugd, lie
G& thong va g ting (ngang tho) | 550 | 017 | 251 | _
G& thong va gb ting (doc the) | 550 | 035 | 251 | 032
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Khoi H¢s6  |Nhiétdung| HE sd

Tén vit li¢u lwong don | din nhiét | riéng, | dinam

viy, kg/m® | A, Wm.K | kJ/kg.K |mg/mhkPa

Moncwa 250 0,09 2,51 0,26
Min cua daco thude chéng mye | 300 | 013 | 230 | 026
Mun cua tron v6i nhya thong | 300 | 012 | 188 | 025
Gédan | 600 | 017 | 251 | 0,02
Timbingsgigdép | 600 | 016 | 251 | 01l
ffffffffffffffffffffff o | 250 | 008 | 251 | 009
nt- o150 | 006 | 251 | 034
Timgdmém(glie) | 250 | 007 | 209 | 004

ggrﬁ_guqc ché tao tir phé pham 150 0.06 1.88 0.05
””””””””””””””””””””””””””””””” XL Kimlosi
‘Thép-ton | 7850 | s8 | 048 | 0
Gamng | 7200 | 50 | 048 | 0
‘Nwom | 2600 | 220 | 048 | 0
””””””””””””””””””””””””””” XIL Cic vit ligu khae
Tham ding trong nha (tham bong) |~ 150 | 006 | 188 | 034
Thim bong khodng chdt | 200 | 007 | 075 | 049
Thambongkhoangchit | 250 | 008 | 075 | 045

msiminelnon w0 |0 | 2w |
i mingsiimnon | 0| 016 | 2% | -
o ctinon | 20| o | 2w |

Chu thich:

1 W/m.K=0,86 kcal/m.h.°C; 1 kJ/kg. K=0,24 kcal/kg.”C;

Doi voi vat lieu moi khong co tén trong bang trén, co thé sw dung tiéu chuan cua

nuoc ngodi
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Bang 2. Hé s6 hap thu nhiét birc xa a ciia bé mit vat liéu
STT Bé mit. Vit liéu va mau sic Hé sb a
1. Vat li¢u

1 |Giytthng | 020
""" > |Thanbénkhé | 064
-3 |Gémbat | 0.8-085
""" 4 Ixi ] o081
""""""" 2. Mattweng |
""" 5 | Dévoimainhin, mausing | 035
""" 6 | Nhwuenmiusdm | 050
_____ 7 Sa thach mau vang nau — 0,54
""" 8 |Sathachmauvangthdm | 062
""" 9 |sathachmiuds | 0713
10 |Dacim thach mai nhin, mau trdng | 030
11 |Nhwteén,mausim | 065
12 | D4 granit mai nhdn, mau xam nhat | 055
13 | Dédgranit mau xam, danhbéng | 0,60
14 | Gach trang men, mau trding | 026
15 |Nhwtrén,maunausing | 055
16 |Gachthong thuong, cbuibdn | 077
17 |Nheteén,maudomei | 0,70 -0,74
18 |Gachpmitmiusing | 045
19 | Mt bé tong nhin phing | 054-065
20 | Mattrat vita, quét mau vang - tring | 042
21 |Nhwteén,mausim | 073
22 |Nhutrén, mautrng | 040
23 |Nhwtrén,maulamnhat | 050
24 |Nhutrén, mau ximangnhat | 047
25 |Nhwtrén, mauténgnhwtuyét | 032
26 |Siieathoi ] 056-059
27 |Gémoe 050
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STT Bé mit. Vat liéu va mau sic H¢ s6 a
28 G4 son mau sim 0,77

29 | Gésonmauvangnhat | 060
30 |Trenhdnbong | 043
31 |Trethongthwong | 0,60
""""""" 3.Mgtmsi
32 | Thm fibré ximang méi, mau trang | 042
33 |Nhutrén,sau 6 thing si dyng | 061
34 |Nhutrén,sau 12 thang st dyng | 071
35 | Nhutrénsau quét lai bing nude ximang | 059
36 |Nhutrén,sau6namsadwpng | 083
37 |Témbongkhoinggonsong | 061
38 | Tmbong khoing mau nau sang nhat | 053
39 |Gidydaulopnha,déthe | 091
40 |Nhutrén, réc hat khoang phumat | 084
41 | Nhutrén, rdc hat cét mauxdm | 088
42 |Nhuteén, ric hat cit mausdm | 090
43 |Tonmawsing | 026
44 |Tenmauden | 086
45 |Ngéimaudohay maunau | 0,65-072
46 |Ngoiximing mauxam | 065
47 | Thép danh bong hay ma mau trfing | 045
48 |Nhutrén,mauxamh | 076
49 |Théptrangkém,msi | 030
50 |Nhutrén, bibanbyi | 090
51 |Nhémkhonglambéng | 052
52 |Nhémdémhbéng | 026
""""""" 4. Mitquétson |
53 | Sonmaudoésing (mauhéng) | 052
54 |Smmawxehdawoi | 064
55 Son bing cht coban, mau xanh sang | 0,58 ________
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STT Bé mit. Vat liéu va mau sic Hé sb o
56 | Nhu trén, mau tim 0,83
57 |Sonmauvang | 044
58 |Senmauds | 063
""""""" 5. Mit via hé va matdwong |
59 |Atphanmsi | 089
60 |Atphanci | 067
61 |Betong<d | 0,89
62 |padamgranit | 080
63 |Catlnssi | 0,66
64 |Cétamwst | 080
o lpasoigmi g
6. Vat liéu xuyén sang
66 | Mangpolyclovinin day 0,lmm | 0,096
67 |Mangpolyamit AFF day 0,08mm | 0,164
68 |Mang polyétylen day 0,085mm | 0,109
69 |Kinhday7mm | 0076
70 |Kinhctraday4,5mm | 0,04
71 |Kinh c6 bé mt hép thy nhiét day 6mm | 0306
72 |Kinhanhday 178~ | 0,02
73 |Kinh hitu co khong mau séc day 1,2mm | 0,123
74 |Nhutrén, mau vang, day 2,7mm | 046
75 | Nhutrén, mau xanh, day 1, 4mm | 034

Bang 3. Hé s6 trao ddi nhiét bé miit cia két cdu bao che h, W/m>.K

(theo TCVN 298:2003 va ISO 6946:1996)

Huwéng dong nhiét

Tén h¢ so Niam ngang Pi Ién

Pi xudng
(doi voi mai)

(doi véi twong)| (d6i véi mai)
Hé s trao d6i nhiét bé mit ngoai 75 75
by WK T
H¢ s6 trao do6i nhiét bé mat trong 7.692 10

hr, W/m>.K
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Bang 4. Nhiét tré 16p khong khi khong dwoe thong gié R,, m>.K/W
(theo TCVN 298:2003 va ISO 6946:1996)
) Huwdéng dong nhiét
Chiéu day 5 . T
16p khong Nam ngang Di lén Di xuong
khi, mm | (d0i véilép khong | (doi véilép khdng | (ddi v6i 16p khong
khi thang ding) khi nim ngang) khi nim ngang)
0 0,00 0,00 0,00
5 0,11 0,11 0,11
7 0,13 0,13 0,13
10 0,15 0,15 0,15
15 0,17 0,16 0,17
25 0,18 0,16 0,19
50 0,18 0,16 0,21
100 0,18 0,16 0,22
300 0,18 0,16 0,23

Chii thich: Cdc gid tri trung gian c6 thé tinh todn theo néi suy tuyén tinh

3. Mt so cau tao twong ngodi va mai thong dung va tong nhiét tré Ro

dugec tinh toan
3.1. Tuwong

theo cong thirc (1)

T1. Twong don (bé day quy wéc: 110mm) gach dic dit sét nung

NN

!

- Gach dat sét nung &

- L6p vita trat =15 mm

=105 mm

- L6p vira trat =15 mm
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Hgs6 | Tong k]zg:l h?l};t
Cic 16p vat liéu Chidu din |nhiét trer| o OMS ¢4
STT . v s X o yéu cau so
tr ngoai vao trong day, m | nhiét, A, Ry, véi au
W/(m.K) | m.K/W 4
chuan
1 | Lop vira trat ngoai 0,015 0,93 R,<0,56
) G’a.chNdécv dat s?'t nl.mg:g xay 0.105 0.81 0332 m” K/W
véi vita nang (vita Xximang) Khong dat
3 | Lop vira trat trong 0,015 0,93 yéu cau!
T2. Twong ddi (bé day quy wéc: 220mm) gach dic dat sét nung
e A{AV 7,
AT - Lop vi it 5=15
= - - Lop vira trat 0=15 mm
% m - Gach dat sét nung 6 =105 mm
m % - Vita chén mach 8 =10 mm
o 7 77 - Gach dat sét nung 6 =105 mm
= ;/j,//% - L6p vira trat =15 mm
L2
P W
15 ]| 1051 Qlos |15
Hé sb Tong Pat hay
Cac 16p vit liéu Chiéu | din | nhi¢ttré'| Kkhong dat
STT \ N X ‘A A A ‘s
twr ngoai vao trong day, m | nhiét, A R,, yéu cau so voi
W/(m.K) | m>.K/W | quy chuan
1 | Lép vira trat ngoai 0,015 0,93 R,<0,56
____________________________ I Y 2
dc dat sé 4 K/W
o |Gachdicdatsetnung Xy | g )50 | g8 | 0474 | ™
.| Yoivuanang (viaximang) | T | T Khong dat
3 | Lép vira trat trong 0,015 0,93 yéu cau!

T3. Tuong don (bé day quy wéc: 110mm) gach rong dat sét nung

_M_

- Lép vita trat 5 =15 mm
- Gach réng 8 =105 mm
- L6p vita trat 5=15 mm
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Cicl6p vatligu | Chidu |16 30 dan Tong nhigt Dathay khong
STT tir neodi vio tron dav. m nhiét, A tro R,, dat yéu cau so
& & 1Y M wimK) | m.K/W | véi quy chuin
1 | Lép vira trat ngoai 0,015 0,93
Gach rdng (y = 1300) R,<0,56 m".K/W
2 |xdy voi vita nhe (y =1 0,105 | 0,58 0,383 | Khong dat yéu
1400) cau!
3 | Lop vira trat trong 0,015 0,93

T4. Tinh toan nhiét tré twong doi (bé day quy wée: 220mm) gach rong dit

sét nung
AN
, - L6p vira trat =15 mm
f,"é,}ﬁ ﬁ{/,'/f - Gach réng § =105 mm
) | ymshen e ot
o| A | O =
. :‘l//'llz % - L6p vita trat 5 =15 mm
e |\
15 || 10510105 || 15
<z .x | Tong Pat hay
Cic 16p vit lidu Chidu |F¢S0daNT st tr | khong dat
STT . A . nhiét, A, . X
tw ngoai vao trong day, m * R,, yéu cau so
W/(m.K) 2 ;. 2
m . K/W |v0i quy chuan
1 | Lop vita trat ngoai 0,015 0,93
Gach rdng (y = 1300) xdy Ro>0.,56
v6i vita nhe (y = 1400) 0,58 0,584 | MKW
2 | hoic 0,220 | hoic hogc | Patycucau
Gach nhiéu 15 xay voi1 vira 0,52 0,625 hogc
nang (vira ximang) Dat va vuot
---------------------------------------------------------------------------------- yéu cau
3 | Lop vira trat trong 0,015 0,93
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T5. Tuong gach, bloc bé tong bot, twong don (bé day quy wée: 110mm)

_M_

27

- L6p vira trat =15 mm
- Bloc bé tong nhe §=105 mm
- L6p vira trat =15 mm

15 JJ105 11 15
v ndven .» | Hé s6 din | Tong nhiét| Pat hay khong
STT til’Crz:c(:g;pv;?)t tl;f)l:l dcz‘lhle::l nhiét, A, tro' R,, dat yéu ciu so
g 819 M WimK) | m.K/W | véiquy chuin
1 | Lép vira trat ngoai 0,015 0,93 0.56
R e e R < K/w
2 |Blécbétongbot | 0,105 | 037 0486 | Ro=0-0m KA
——————————————————————————————————————————————————————————————————————— Khong dat yéu cau!
3 | Lop vira trat trong 0,015 0,93

T6. Tuong gach, bloc bé tong bot, twong déi (bé day quy wée: 220mm)

2|
o

Y AJAV Z|

K j - L6p vita trat 3=15 mm
% % - Bloc bé tong nhe 3 =105 mm
V////M - Vita chén mach 8 =10 mm
7 7 - Bloc bé tong nhe 3 =105 mm
;/4% - L6p vita trat 5=15 mm
9%

N AL 1iA A Hé s6 din Tong nhiét Pat hay khong
ST o tong | e | MWL | R dat s cius
g g ¥ W/(mK) | m>.K/W | véiquy chuin
1 |Lopviratratngoai | 0,015 | 03 R,> 0,56 m"K/W
2 |Blocbétongbot | 0220 | 037 0,797 Dat va vuot
Lép vira trat trong 0,015 0,93 yéu cau
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T7. Panel 3D day 180mm
§§§ - L6p vita trat 3=15 mm
§§§ - L6p xi mang cat 8 =50 mm
c6 ludi thép
§§ - Tam polystyrol =20 - 50 mm
555 - L6p xi mang cat 3 =50 mm
e c6 luéi thép
ced - L6p vira trat 8 =15 mm
15 ||50Rds0]] 15

N A A X TK hc At ~
Cic 16p vat ligu tir Chidu H¢ s0 dan | Tong nhi¢t| Pat hay khong

STT Hoodi vio fron 4 nhiét, A | tré'R,, |datyéu ciuso
& g M W/(mK) | m.K/W | véiquy chuin
1 |Lopvuawatngoai | 0015 | 093
) T,am 3,[.) ba,ng Ximang 0.05 0.93
cat ludi thép S
N R . 1 1 S R>0,56 m™.
3 |Lopcachnhi€tbang | 0y 05| 004 | 081+156|Dat va vuot
x0p polystyrol iy -
T Tam 3D bine ximne || T hodc vuot xa
g4 | SRS DAEXMANE | o5 0,93 yéu cu
Ljeatlusitep
5 | Lép vira trat trong 0,015 0,93

Ghi chu: T 5ng nhiét tro cua twong ngoai duoc tinh voi hé 6 trao doi nhiét bé
mat ngodai la hy= 25 Wim’.K va hé sé trao doi nhiét bé mdt trong la hy= 7,692 Wim’ K -
xem bang 3, Phu luc.

3.2. Mai
M1. Céu tao mai v6i 16p cach nhiét bing gach rong day 105mm

- Gach 1a nem 200%x200 %15 mm

- Vita lat =10 mm

- Gach chong néng 200 %200 <105 mm, 8 =105 mm
- Vita xi mang luéi thép chong thdm & =20 mm

- Bé tong cot thép mai 6 =120 mm

- Vita trat tran § =15 mm

RRARI IR II IR IR IIIRIN] [RARRARIRRIIRI IR AIIRITA

= =

G700

N
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2 Dat hay
A | :
.»__ | HE so dan .(A)ng ..|khong dat
N A A ex A P Chiéu n nhiét tré| | °;
STT| Cac lop vat li€u tir trén xuong day, m nhiét, A, R, yéu cau
W/(m.K) 2. K/W ) vquuy
chuan
1 |Gachldnem ] 0015 | O8
L2 |Vealae 001 0%
3| Gach dat sét nung (phan lién tyc) | 0,105 | 081
4 | Gach dat sétnung (phan vach) | 0053 | 081 P
5 | Khong khi 15 ong Ra=022m > K/W | 0,053 0640 | -
---------------------------------------------------------------------------------------- Khong dat
.6 |Vwaxaymachdoc | 0105 | 093 yéu cau
7 |Vwaximangludithép | 002 | 093
8 |Bétongeotthep | 012 | 155
9 | Lop vira trat trong 0,015 0,93

M2. Céu tao mai véi 16p cach nhiét bing gach rong day 105mm va bé tong xi
y=1000kg/m’ day 150mm
CAu tao nhu mai M1, nhung bén trén 16p gach chéng néng c6 thém 16p bé tong
nhe - bé tong xi y = 1000 kg/m’ - A = 0,41 W/(m.K) day 150mm, liic d6 tong nhiét
tré ctia mai M2 s& 1a R, = 1,006 m> K/W - dat yéu cau.

. Dat hay
: Chidy |Hé 80 din :l(::le% dk:to;éi
STT| Cac lép vat liéu tir trén xuong . nhiét, A, . b
day, m W/m.K) trz(r R,, ciu so
m".K/W| voi quy
chuan
1 | Gachlanem 0,015 0,81
L2 | Vealat ] 001 [ 093
3 (LYOE ?ggg?{gg 7mh?) b8 t0ng xi 0,150 | 041
4 | Gach dt sét nung (phan lién tuc) | 0,105 | 081 | Ry>10
5 | Gach dét sét nung (phan vach) | 0053 | 081 | 1006 | ™KW
6 |KhongkhildrdngRa=022m>K/W | 0053 | | Dat yeu
7 |Viaxdymachdoc | 0105 | 093 | e
8 |Viaximinglugithep | 002 | 093 |
9 |Bétongcbtthep | 012 | 155 |
10 |Lopviratrattrong | 0,015 | 093 |
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M3. Mii véi tAm x6p polystyrol day 30mm

- Gach 14 nem 200%200x% 15 mm

- Vita lat 6=10 mm

- Tdm x6p polystyrol =30 mm

- Vita xi mang 0 =5 mm

- Xi mang polimer chdng thAim & =2 mm
- Bé tong c6t thép mai =120 mm

- Vita trat tran 3 =15 mm

Té Dat hay
A K 3% ong A
.x | HE s0 dan ., | kKhong dat
N AL TSR N A £ Chiéu A nhiét | %
STT| Cac lop vat li€u tir trén xuong day, m nhiét, A, tré Ro yéu cau so
W/(m.K) 2 K/W voi qxuy
chuan
1 |Gachlanem | 0015 | 081
2 |Vwalat ] 001 | 023
3 |Tampolystyol ]! 003 | 004 R,>10
A |Vwaximing ] 005 | 093 | LM40 | m KW
5| Viraxi mang polymer chong tham | 0002 | 093 Dat yeu cau
6 |Bétongeotthép | 012 | 155
7 | Lop vira trat trong 0,015 0,93

Ghi chu: T 5ng nhiét tré ciia mdi dwoc tinh véi hé sé trao doi nhiét bé mat
ngoai la hy = 25 Wim’.K va hé sé trao doi nhiét bé mat trong la hr= 5,882 Wim’ K -
xem bang 3, Phu luc.
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Muc luc

Loi néi dau

I. QUY PINH CHUNG

1.1. Pham vi diéu chinh

1.2. Béi tuong ap dung

1.3. Tai liéu vién dan

1.4. Giai thich tir ngtr

I1. QUY PINH KY THUAT

2.1. Lop vo cong trinh

2.2. Thong gi6 va diéu hoa khong khi

2.3. Chiéu sang

2.4. Thang cuén va thang mdy

2.5. St dung di¢n nang

2.6. Hé thong dun nudc nong

I1I. QUY PINH VE QUAN LY

IV. TO CHUC THUC HIEN

PHU LUC (Tham khao) Thong sb vat 1y cua vat ligu, cAu tao va tinh toan nhiét
trd cua két cau bao che (KCBC)

1. Cong thirc xac dinh nhiét trd va hé sé tong truyén nhiét (U-value) ctia KCBC

2. Céc thong sb co ban can dung dé tinh toan két cau bao che

3. Mt sd ciu tao tuong ngoai va mai thong dung va téng nhiét tr6 R, duoc
tinh toan theo cong thire (1)

3.1. Tuong

3.2. Mai.



