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L&i gidi thiéu

Tiéu chuén nay quy dinh quy trinh d& xac dinh mirc x&p hang nang lwong clia cac san pham la civa b,
clra di va cac san phdm khac dwoc lap dat trong cac khoang mé trén 16p vé bao che tdéa nha, con
dwoc goi la hé théng xuyén sang. Dé nganh xuyén sang va khach hang tiéu ding cé thé s dung dac
tinh hiéu suét nang Iweng thay thé danh gia truyén nhiét cho cac san phdm nay, thi cAn mét quy trinh
don gian, rd rang, chinh xac va dé hiéu cho phép danh gia hiéu suat nang lwong cta cac san pham
nay bang cach sl dung di¥ liéu khi hau québc gia va lya chon tda nha tham chiéu trén toan quéc.

Tiéu chuan nay quy dinh cac quy trinh chi tiét @& tinh toan hiéu suat ning lwong cla san phdm xuyén
sang. Trong tiéu chudn nay, hiéu suat ning lwong dwoc tinh tir hé sé truy@n nhiét, hé sé hap thu nhiét
mat troi va div liéu do lot khi thu dwece bang quy trinh tiéu chuan. Viéc chuyén ddi gia trj d6 thanh mic
xép hang nang lwong cho hé thdng xuyén sang la trach nhiém ctia mdi ban nganh quédc gia c6 lién
quan. Chi tiét cGa hé thdng xép hang nay dwoc dy dinh cong bd trong tai liéu hodc tiéu chuan riéng.
Nhirng quy trinh nay yéu ciu st dung cac diéu kién tham chiéu khac nhau gitra cac quéc gia va co thé
thé hién cac didu kién khac vdi thye té. Viec chap nhan cac diéu kién tham chiéu khac nhau cho phép
mdi quéc gia xac dinh cac gia tri tham chiéu riéng phi hop véi cac didu kién dia phwong. Mién la cac
didu kién nay Ia s8n c6 cdng khai va viéc tinh toan dwoc dia trén cac quy trinh chuan héa nhw quy
dinh trong tiéu chudn nay, thi cé thé tinh hiéu suét nang lwgng cia mét san phdm cuy thé theo cac diéu

kién tham chiéu ctia quéc gia.
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Hiéu suit nang lwong cua hé théng xuyén sang cho toa nha -

Quy trinh tinh toan

Energy performance of fenestration systems for residential buildings — Calculation procedure

1 Pham vi ap dung

Tiéu chuan nay quy dinh quy trinh tinh toan hiéu suét ning luong cla hé théng xuyén sang dugc st
dung trong tda nha, d& x&p hang hé théng xuyén sang, ctra di va cla tr&i, bao gdm anh huwéng cia
khung clra, canh clra, kinh va cac két ciu che nang. Tiéu chudn nay quy dinh quy trinh tinh toén nang
lwong swéi Am va lam mat dwoc st dung trong tda nha, cac diéu kién khi hau bén trong va bén ngoai,
va cac dac tinh lién quan cla téa nha.

Cac quy trinh nay co6 thé phu hop vai tat ca cac didu kién khi hau va cac chi tiét Iap dat. Co quan quan
Iy ¢6 trach nhiém xac dinh cac diéu khoan trong tiéu chuan nay dwec ap dung trong khu vyc ndm trong
pham vi quy&n han, di liéu khi hau va (cac) dic diém ky thuat xay dwng tham chiéu dwec str dung.

2 Tai lidu vién din
Cac tai liéu vién dan sau day la can thiét khi ap dung tiéu chudn nay. D6i véi cac tai liéu vién dan co ghi
nam cong bd ap dung thi ap dung ban dugc néu. B8i véi cac tai liéu vién din khéng ghi ndm cong bd

thi 4p dung phién ban ma&i nhat, bao gdm ca ban stra ddi, bb sung (néu cd).
TCVN 7452-1 (EN 1026) Ctra sb va clra di — Phwong phap ther - Phan 1: Xac dinh d lot khi.

TCVN 7737 (ISO 9050) Kinh xay dwng — Phwong phap xac dinh d6 xuyén quang, d6 phan quang, téng

nang lwgng blrc xa mat troi truyén qua va dd xuyén birc xa tlr ngoai'.

TCVN 9313 (ISO 7345), Cac nhiét — Cac dai lwgng vat ly va dinh nghia.

TCVN 11857 (ISO 15099) Dac trung nhiét clia clra sb, clra di va két cdu che nang — Tinh toan chi tiét
TCVN 13556 (ISO 9288) Cach nhiét — Truyén nhiét bdng birc xa - Cac dai lwgng vat ly va dinh nghia.

ISO 10077-1, Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 1: General (Pdc trung nhiét cia ctra sb, cira di va cira chép chdn ndng — Tinh
toan truyén nhiét — Phan 1: Téng quat).

ISO 10077-2, Thermal performance of windows, doors and shutters — Calculation of thermal

transmittance — Part 2: Numerical method for frames (Péc trung nhiét cda cta so, ctra di va ctra chop
chén ndng — Tinh toan truyén nhiét — Phan 1: Phuong phép sé cho khung cira).
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ISO 12567-1, Thermal performance of windows and doors — Determination of thermal transmittance by
the hot-box method — Part 1: Complete windows and doors (Pdc trung nhiét cia ctra sb va cta di —
Xac dinh truyén nhiét bang phuong phdp hdp néng — Phan 1: Cira sb va ctra di hoan chinh).

ISO 12567-2, Thermal performance of windows and doors — Determination of thermal transmittance by
hot box method — Part 2: Roof windows and other projecting windows (Péc trung nhiét cda ctra sé va
clra di — Xéac dinh truyén nhiét bdng phuong phéap hdp néng — Phén 2: Ctra s méi va cira sb nhé ra
khac).

ISO 13790:2008, Energy performance of buildings — Calculation of energy use for space heating and
cooling (Hiéu suét ndng lwgng cta téa nha — Tinh toén ndng luong st dung dé suwdi 4m va lam mat
khéng gian).

ISO 15927-1, Hygrothermal performance of buildings — Calculation and presentation of climatic data
— Part 1: Monthly means of single meteorological elements (Hiéu suat ha nhiét cta toa nha — Tinh
todn va trinh bay dir liéu khi hdu — Phén 1: Céc yéu tb khi tuong don cta trung binh theo thang).

ISO 15927-4, Hygrothermal performance of buildings — Calculation and presentation of climatic data
— Part 4: Hourly data for assessing the annual energy use for heating and cooling (Hiéu suéat ha nhiét
cla tda nha - Tinh todn va trinh bay di liéu khi hdu — Phan 4: Dir liéu theo gi¢ dé danh gié nang lwgng
st dung cho suGi 4m va lam mét hang nam).

EN 410, Glass in building — Determination of luminous and solar characteristics of glazing (Kinh trong

toa nha — Xac dinh cac dac tinh phat quang va nang lwgng mat troi caa kinh).

EN 13363-1, Solar protection devices combined with glazing — Calculation of solar and light
transmittance — Part 1: Simplified method (Két cdu che néng két hop véi kinh — Tinh toén hé s6 truyén

birc xa mat tri va hé sé truyén séng — Phan 1: Phuong phéap don gién héa).

EN 13363-2, Solar protection devices combined with glazing — Calculation of total solar energy
transmittance and light transmittance — Part 2: Detailed calculation method (Két cu che ndng két hop
v6i kinh — Tinh toan hé sé truyén birc xa mat troi va hé s truyén séng — Phan 2: Phuong phép tinh
toan chi tiét).

3 Thuat ngir va dinh nghia

Trong tiéu chudn nay ap dung céc thuat nglr va dinh nghia sau day va dwoc néu trong TCVN 9313
(1ISO 7345) va TCVN 13556 (ISO 9288).

3.1
HAp thu nhiét mét trei (Solar heat gain)
g

tdng nhiét mét trdi truyén qua (hé sé nhiét mat troi)

8
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CHU THICH 1: Hé sé hap thy nhiét mat tréi cla toan bd hé thdng xuyén sang, bao gdm kinh, khung cira va két ciu che nang,
dwoc ky hiéu la gw.

CHU THICH 2: Tdng nhiét mét troi truyén qua cling dwoc biét dén 1a hé sb hép thy nhiét mat troi véi cum tir viét tit SHGC.
3.2

Tiém ning anh sang ban ngay (Daylight potential)

DP

Tpp

Tiém nang cung cép anh sang ban ngay cho téa nha cua h¢ thédng xuyén sang

CHU THICH: Tiém nang 4nh sang ban ngay khéng dwoc hp nhét vao trong gia tij hiéu suét nang lweng

3.3

Hé sé truyén nhiét (Thermal transmittance)

U

Téc do truyén nhiét & trang thai 6n dinh chia cho dién tich va chénh Iéch nhiét d$ gitra méi trrong xung
quanh & mdi bén ctia hé théng

[TCVN 9313 (ISO 7345), 2.12]

CHU THICH: Hé sb truyn nhiét cia toan bd hé théng xuyén sang, bao gdm kinh, khung cira va két cdu che néng, duoc ky
hiéu la Uw.

3.4
Hiéu sut niang lweng cua hé théng xuyén sang (Energy performance of a fenestration system)
EP
Pe

Tinh bing nhu cAu nang lweng hang nim cho dién tich swdi 4m va lam mat do hé théng xuyén sang
gay ra chia cho dién tich, trong tda nha tham chiéu theo diéu kién khi hau tiéu chuén

CHU THICH: Tiéu chudn nay xac dinh gia trj hiéu suit nang lwgng riéng cho cac diéu kién swdi &m va lam mat.
4 Ky hiéu va don vi

Cac ky hiéu va don vi dwoc st dung theo TCVN 9313 (ISO 7345) va TCVN 13556 (ISO 9288). Cac dai

lwong dwoc quy dinh trong tiéu chudn nay cling dwoc xac dinh trong Bang 1.
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Bang 1 — Ky hiéu va don vj

Ky hiéu Pai lwvgng Pon vj

A dién tich m?

C nhiét dung hiéu qua clia khéng gian dwoc diéu hoa JIK

c nhiét dung riéng J/(kg.K)
F hé sb -

g tdng nang lwgng blrc xa mat trdi truyén qua bd phan toéa nha -

H hé sb trao ddi nhiét WI/K

h hé s6 trao di nhiét bé mat W/(m2.K)
Isor cwong dé blrc xa mat tro W/m?
L tdc do lot khi tdng thé m/s
Pe hiéu suét ning lvong hang ndm kWh/m?
Q lwong nhiét kWh
qv Iy lwgng (thé tich) dong khi m3/s
R nhiét tré m2.K/W
T nhiét 4§ nhiét ddng hoc K

t thoi gian, quang théi gian Gio
U hé sé truyén nhiét W/(m2.K)
a hé s hap thu bé mat d6i véi blrc xa mat troi -

y gbéc nghiéng °

r ty 1& can bang nhiét -

£ hé s phat xa cla bé mat dbi véi birc xa nhiét séng dai -

n hiéu qua, hé sb s dung -

0 nhiét 6 d6 C °C

k cong suat nhiét trén dién tich JI(m2.K)
p khéi lvgng riéng kg/m?

r albedo -

o hang sb Stefan-Boltzmann (o = 5,67 x 10~%) W/(m2.K4)
T hang s6 th&i gian h
Tpp tiém nidng anh sang ban ngay -

') lu lwong dong nhiét, cong suat nhiét w

X hé sb truyén nhiét diém WI/K

w | hé sb truyén nhiét tuyén tinh W/(m.K)

CHU THICH: Céac ky hiéu nay c6 thé giéng véi cac ky hiéu trong ISO 13790.

Trong tiéu chudn nay, cac gia tri hiéu suét nang lwong duec tinh bang kilowatt gi¢r trén mét vuong.

Nguwoi diing co thé chuyén dbi cac gia tri nay sang don vi khac néu phu hop.

Bang 2 néu cac chi s6 phy dwoc st dung.

10
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L . dé dan hoic dién dung lién quan
avg thoi gian trung binh m dén khéi lrong
base co s@ nd nhu cau
C lam mét, céng suét ob vat can
C.nd n‘hu c:—?!u I,ém‘ mét,‘ hodc nhu ciu or huong
lam mat cla tdéa nha
DP tiém nang anh sang ban ngay p ap suéat
E nang lweng pre-cool | lam mat trwdc
e bén ngoai, bé mat ngoai, |&p vo pre-heat | swéi dm trwdc
g mét dat ref tham chiéu
gl kinh, két cAu phti kinh s khong gian dwec chi dinh
gn hap thu seas theo mua
H swdi am, hodc phwong ngang set diém cai dat
hor phwong ngang sol nang lwong mét trdi (hép thy nhiét)
ht truyén nhiét tr dwdng truyén nhiét
i j k, m, n | cac sé nguyén gia v thé tich
int bén trong (nhiét va nhiét d) ve thong gié (truyén nhiét)
Is tén thét w hé théng xuyén sang
m theo thang, thang dwoc chi dinh A chénh léch
CHU THICH 1: Cac chi s phu nay cling hang véi chi sé phu dwgc siv dung trong ISO 13790.
CHU THICH 2: Céac bién thé cling dwoc xac dinh khi lan dau xuét hién.

5 Nguyén tac

5.1 Gidi thiéu

Hiéu suét nang Iwgng clia hé théng xuyén sang dwoc thé hién bing cac chi s hiéu suét nang lwong,

Pge, mot chi s6 dai dién cho mUa swdi 4m va mét chi sd dai dién cho mua lam mat.

Phai thye hién theo quy trinh nay cho tat cd cac géc nghiéng xuyén sang, y.

Cac gia tri Pew va Pecw [a nhu cAu nidng lwong trén dién tich ctia hé thdng xuyén sang hang ndm, tirc

la sw déng gop clia hé théng xuyén sang vao nhu ciu nang luong clia tda nha tham chiéu dé swéi &m

va lam mat.

11
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Penw 12 chi b hiéu suat ndng lwgng swéi 4m cla hé thédng xuyén sang, dwoc bidu thj bing kilowatt
gior trén mét vudng, trong khi Pecw 1a chi s6 hiéu suat nang lwong lam mat clia hé théng xuyén sang,
dwoc biéu thi bang kilowatt gi® trén mét vuong.

Cac quy trinh tinh toan khac nhau ¢c6 thé dwec néu trong 1ISO 13790:

- Phuong phép tinh toan can bang nang lwgng theo thang;
- Phuwong phép tinh toan can bang nang lwgng theo mia;
- Phwong phép tinh toan can bang nang lwong theo gidr
Nhu cdu ning lwgng clia tda nha tham chiéu gay ra bdi hé théng xuyén sang duoc coi 1a déc lap véi
hé théng suw&i 4m, thdng gi6, va diéu hoa khdng khi trong tiéu chuan nay.
5.2 Hiéu suét ning lwgng swéi 4m
Phuong phap theo thang:

_vi12 QHndwmi
Ppwi = 2m=1—" (1)
w,l

Phwong phap theo mua:

— V12 QH,nd,w,seas,i
PE,H,w,i = dm=1 A (2)
w,l

Phuwong phap theo gio:
Pg 11w, 1@ ndng lwong swdi &m hang ndm lién quan t&i hé thong xuyén sang, duoc biéu thi bang
kilowat gio trén mét vudng.

CHU THICH: Péi véi phwong phap theo gid, tach riéng cac thanh phan lam mat va swdi 4m la nhiém vy phirc tap, co thé doi
héi nhiéu bwéc tinh toan, xem 15.3.1.2, 1ISO 13790:2008.

Trong d6
PeHwi gia tri hiéu sudt nang lwong cua hé thdng xuyén sang ddi dién véi hwéng i cho mua
swéi Am, dwoc bidu thi bang kilowatt gié trén mét vuéng;
i hwéng cla hé théng xuyén sang, tinh bang do;
Aw,i dién tich clia khu viee hé thdng xuyén sang (dy kién), tinh badng mét vuéng;

QHndwm tdn that nhiét thwe qua hé théng xuyén sang ddi véi ché dd swdi am, trén thang, m,

dwoc xac dinh theo 6.2, tinh bang kilowatt gié;
Qunawseas 10N that nhiét thywe qua hé théng xuyén sang dbi véi ché dd swéi am, trén mua, seas,
dwoc xac dinh theo 6.2, tinh bang kilowatt gid.
Péi v&i cac trwdng hop khi hé théng xuyén sang dwoc dat tai nhiéu vi tri:

ZiAoriPEHwori
P —_ T EHw,or, 3
EHw Yidori ( )

12
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Trong d6 Aor, 14 dién tich xuyén sang tinh bing mét vudng, va tai huéng i tinh bang dd.
5.3 Hiéu suét ning lwgng lam mat
Phwong phap theo thang:

_vi12 Qcndwmi (4)

PE,C,w,i— m=1 Av
w,l

Phwong phap theo mua:

_ Qcndwseas,i
Peewi=—", (5)
w,i

Phwong phap theo giod:
Pe.cwila ndng Ivong lam mat hang ndm lién quan téi hé théng xuyén sang, duoc biéu thi bang
kilowatt gi& trén mét vudng.

CHU THICH: Béi véi phwong phap ddng hoc, tach riéng cac thanh phan lam mat va swéi 4m 1a nhiém vy phirc tap, co thé doi
hoi nhiéu bwdc tinh toan, xem 15.3.1.2, ISO 13790:2008.

Trong dé
Pecwi gia tri hiéu suét nang lwong cla hé théng xuyén sang di dién voi hwong i cho mua
lam mat, dwoc biéu thj bang kilowatt gi¢ trén mét vuodng;
i hwdng cGa hé thdng xuyén sang, tinh bang d6;
A, dién tich cta khu virc hé thdng xuyén sang (dw kién), tinh bang mét vuéng;
Qe ndw,m tén that nhiét thwc qua hé thdng xuyén sang d6i véi ché dd lam mat, trén thang, m,

duwoc xac dinh theo 6.3, tinh bang kilowatt gi®;

Qcrawsess;  tON thét nhiét thwe qua hé thdng xuyén sang déi véi ché dd lam mat, trén mua, seas,

dwoc xac dinh theo 6.3, tinh bang kilowatt gié.
Déi véi cac trwerng hop khi hé théng xuyén sang dwgc dét tai nhiéu vi tri:

— ZiAor,iP E.Cw,or,i
P ECw — YiAgri (3)
i‘or,i

Trong d6 Ao, 1a dién tich xuyén sang tinh bang mét vudng, tai hwéng i tinh bang do.

Khi tinh toan Pe bing phwong phap theo gi® nén xem xét cac thay ddi cia hé sé U-value do tiép xuc
véi cac diéu kién mai trudng thuc té va sw phu thudc géc cha hé sb g-value (SHGC). Do d6, cac gia tri
cb dinh dwoc stv dung dé so sanh cac san pham véi U-value va g-value (SHGC) khdng nén duoc siv
dung d& tinh toan hiéu suét nang lwong . Can st dung cac gia thiét xay dung va diéu kién bién gidng
nhau cho ca phwong phap tinh don gian héa va phwong phap theo gier @& dam bdo tinh twong thich.
Céac chwong trinh tinh theo gi® c&n tuan tha cac thir nghiém phé duyét va xac nhan nhw quy dinh trong
Thw muc tai liéu tham khao.

13
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6 Phwong phap luan va phwong trinh co ban

6.1 Yéu ciu chung
6.1.1 Gidi thiéu
Dé danh gia hiéu suét nang lwong cho hé théng xuyén sang, tat ca dir liéu dwoc si dung phai cho

cung géc nghiéng clia trwdng hop dién hinh d6i véi hé thdng xuyén sang dé hodc cla trwong hop
dwoc néu trong cac quy dinh quéc gia.

Quy trinh dwgc trinh bay trong tiéu chudn nay gdm hai phan khac nhau 1a 6.1.2 va 6.1.3 phai duoc
phan biét.
6.1.2 Phan 1: Chuén bj quy trinh xép hang ning lweng cta hé théng xuyén sang cip quéc gia

Cac hanh dong sau day phai dwoc the hién mét 1an duy nhét béi cac ban nganh chiu trach nhiém nhuw
mot phan clia qua trinh chuan bj tdng thé cho quy trinh xép hang néng lwgng cla hé théng xuyén sang
cap quéc gia:

- xac dinh nhirng gi lién quan t&i khi hau va céc yéu td khac choquébc gia can dwoc dua vao dé
thiét 1ap so dd danh gia (vi du, c6 bao gdm swéi 4m, ldam mat hay ca hai hay khéng, c6 xac dinh
mtrc xép hang cho anh sang ban ngay hay khong);

- tinh toan ning lwong st dung cla tda nha tham chiéu nham dat dwoc céac thdng sé phu thudce
vao tda nha can thiét dé xép hang hé théng xuyén sang;

- Iwa chon kiéu khi hau dai dién va di¥ liu lién quan khac can thiét nhw cac thdng sé trong tinh
toan hiéu suét ning lwong cuia hé théng xuyén sang, bao gdm tat ca cac chuyén dbi doc lap
V@i cac thdng sé k¥ thuat clia hé théng xuyén sang dwoc xép hang;

- thiét 1ap quy trinh va mAu @& chuyén ddi tir hiéu suét ning iwong dwoc tinh cho swdi am hodc
lam mat thanh phan loai (xép hang);

- néu thich hop, thiét 1ap quy trinh va miu dé chuyén ddi tir hiéu qua anh sang ban ngay cla hé
théng xuyén sang (dwgc dac trwng boi tiém nidng anh sang ban ngay) thanh phan loai (xép
hang).

6.1.3 Phin 2: Tinh toan hiéu suit niang lwong cla hé théng xuyén sang cu thé

Nguwéi st dung &p dung tiéu chuan nay phai tinh toan hiéu suét nang lwong cda hé théng xuyén sang
cu thé theo cac buérc chinh sau day. Xép hang ning long c6 thé dwoc thue hién trong huéng cu thé

hodc dwéi dang gia tri trung binh trong s6 clia mét sé hwéng.

Quy trinh tinh toan bao gém bdn bwéc. M&i buwdc lién quan téi viéc thu thap tap hop dir liéu d4u vao cu

thé, theo sau la cac tinh toan “tién xr ly” cu thé.

Hinh 1 cung cAp so d tdng quan chi tiét héa cac budc tinh toan va di liéu dau vao can thiét; cac
ngudn chinh clia di¥ liéu cling dwoc dwa ra. Quy trinh chi tiét dwoc néu trong 6.2 dén 6.5. Chi cac
nguyén tic chung dwgc néu tai day.
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Bwéc 1: Khi hau. D liéu dau vao: Lya chon di¥ liéu khi hdu dai dién choquéc gia phu hep, nhw nhiét
dd bén ngoai va cudong do blrc xa mat trdi trén hé théng xuyén sang véi huwéng va géc nghiéng cho
trwoc.

Bwéc 2: Toa nha. DiF liéu dau vao: Lya chon dir liéu phu hop vé mét (hodc mét tdp hop) (cac) téoa
nha tham chiéu dwoc chi dinh trén toan quéc va strc chira tham chiéu, bao gdm céc dich vu tham chiéu
(swdi &m, 1am mat va thong gid) va sy kiém soat ching.

Bwéc 3: Hé théng xuyén sang. D& liéu ddu vao: Thu nhan céac dac tinh clia hé thong xuyén sang:
hé s truydn nhiét, hé sb truyén nang lweng mat troi, truyén nhiét do rod ri khéng khi, va tiém nang anh
sang ban ngay.

Bwéc 4: Quy trinh tinh toan. Tir di¥ liéu lién quan t&i tda nha (bwéc 2), cung voi dir liéu ctia hé théng
xuyén sang (bwdc 3) va di liéu khi hau (bwdc 1), hé sb si dung hap thy va tbn that twong (rng cho
swdi 4m va lam mat dwoc tinh cho cac phwong phap theo thang va theo mua. Déi voi phwong phap
theo gid, tinh toan can bing nang lwong clia tda nha tham chiéu méi khi danh gia san pham xuyén
sang.

Cubi cling, v&i tAt ca dir lidu dAu vao s8n c6 va tht ca phép tinh “tién x( ly” @4 xong, c6 thé tinh riéng
hiéu suét nang lwong cla hé théng xuyén sang cho ché do swéi 4m, Peuw, va cho ché do lam mat,
Pecw. Quy trinh nay dwgc néu trong Diéu 5.

Co thé quyét dinh & cAp quéc gia d& dwa ra mét gia tri hiéu suét nang lwgng hang nam, két hop voi
gia tri cho swdi 4m va gia tri cho lam mat.

CHU THICH: Gia trj hidu suét nang lwgng c6 thé dwec str dung lam co s& dé phan loai, bang cach str dung thang do lién tuc
hoc réi rac va cac diém chudn, vi dy: theo cach tong tw nhw EN 15127 dé phan loai hiéu suét ning lwgng cho céc toa nha.
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Tiéu chuén quéc gia

Xép hang nang lwong cho hé théng xuyén sang

Ngudng Pe va 1pp cho xép hang ning lwong

Tham chiéu TCVN..... Hiéu suét ning lwgng cua hé théng xuyén sang

Bwéec 4: Tinh toan — Tinh toan hiéu suét nang lwgng va tiém néng anh sang ban ngay
cla clra s6

IS0 15927-4

150 13790

r

Hinh 1 — Quy trinh tinh toan cac gia tri hiéu suat nang lwong
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6.2 Higu suét ning lwgng cha hé théng xuyén sang cho swéi &m

Hidu suét nang lwong clia hé théng xuyén sang cho swéi &m la tong hiéu suat hang nam cla cac déng
gop hang thang hodc trung binh trong sb theo mua déi véi phwong phap hé sb st dung theo mua, t
san pham xuyén sang t6i nhu cAu nang lwong dé swdi 4m khong gian. D6i véi phrong phap theo gio,
hiéu suét nang lvong clia san phAm xuyén sang cho suwdi 4m la tng hang ném clia déng gép méi gi&

tlr s&n phAm xuyén sang t&i nhu ciu nang lwgng dé swdi 4m khong gian.
Cac déng gop tir san phdm xuyén sang téi nhu cAu nang lugng dé swéi am khong gian duoc tinh dwa
theo thang bang Céng thire (7):

Qunawm = fum(@Qnhrewm — rIH,gn,mQH,gn,w,m) (7)
Va dya theo mua bang Céng thirc (8):

Qundw,seas = fH,seas(Qu,ntw,seas — le,gn,seasQH,gn,w,seas) (8)
Trong d6

Qunaw  t6n thét nhiét thwe thong qua hé théng xuyén sang, déi voi ché dé swdi 4m, duoc biéu thi

bang kilowatt gid;

Qumw  truydn nhiét tdng thé bing cach truyén va lot qua hé théng xuyén sang, déi voi ché do
swéi 4m, dwoc biéu thi bang kilowatt gi¢, dwgc xac dinh theo 6.4,

Qugnw hAp thu nhiét mét trévi tdng thé qua hé théng xuyén sang, dbi véi ché d suwéi &m, duoc

biéu thj béng kilowatt gi&, dwoc xac dinh theo 6.4;
fum  mot phan cla thang la mua swoi am;
fuseas MOt phan cla ndm 1a mua sw&i am;

Nugn hé sé si dung hap thu khéng thir nguyén dé sudi &m, dugc xac dinh theo quy trinh néu
trong Phu luc A.

Déi véi tinh toan theo gid, xem 5.2.

Mot phan clia thang 1a mia swdi &m phai dwerc tinh cho méi thang m nhw sau:

fH — QH,nd,m (9)

m = (QH,nd,m+QC,nd,m)
CHU THICH 1: Vi khéng c6 cac hé sb hap thy nhiét bén trong di vao qua hé thdng xuyén sang, Qugnw= QHsolw-
CHU THICH 2: phan f;; ,,, da 1a mot phén clia phép tinh can béng néng lweng cla toa nha tham chiéu theo ISO 13790.
6.3 Hiéu suit niang lwgng cha hé thong xuyén sang cho lam mat
Hiéu suét nang lwong clia hé théng xuyén sang cho lam mat 1a téng hang ndm cla cac déng gop hang
thang hodc trung binh trong sb theo mua déi véi phwong phap hé s6 siv dung theo mua, tr san pham
xuyén sang téi nhu ciu nang lwong dé 1am mat khéng gian. Déi véi phwong phép theo gid, hiéu suét
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nang lwong cla san phadm xuyén sang cho lam mat 1a tdng hang nam clia déng gép méi gi® tir san
pham xuyén sang t&i nhu ciu ning lwong dé lam mat khéng gian.
Céac déng gép tir san pham xuyén sang t&i nhu cdu ndng lwong d& lam mat khong gian dwoc tinh dwa
theo thang bang Céng thire (10):

Qcndwm = fi cm (QC,ht,w,m - ILC,gn,mQC,gn,w,m) (10)
Va dya theo mua bang Céng thive (11):

QC,nd,w,seas = f C,seas(QC,ht,w,seas - rIC,gn,seasQC,gn,w,seas) (1 1)

Trong d6

Qcnaw t6n that nhiét thuc qua hé théng xuyén sang, d6i vai ché do 1am mat, dwoc biéu thi bang
kilowatt gio;

Qcnw  SW truyén nhiét tdng thé bang cach truyén va thdm thau qua hé thdng xuyén sang, ddi véi
ché do Iam mat, dwoc biéu thi bang kilowatt gior, dwoc xac dinh theo 6.4;

Qcgnw hép thu nhiét mét troi tdng thé qua hé thdng xuyén sang, déi véi ché dd lam mat, dwoc
biéu thi bang kilowatt gi¢r, dwoc xac dinh theo 6.4;

fem 12 mét phan clia thang thudc vé mua lam mat;
feseas 18 mdt phdn clia nam Ia mua lam mat;

ncis hé s6 str dung hap thu khéng th& nguyén dé lam mat, dwoc xac dinh theo quy trinh néu
trong Phu luc A.

La mét phan clia thang thudc v& mua lam mat phai dwgc tinh cho mdi thang m nhu chi tiét trong 1ISO

13790:

fC - QC,nd,m ( 1 2)

M (Qcnam+Qcndm)
CHU THICH: Vi khéng c6 cac hé sb hap thy nhiét bén trong di vao qua hé théng xuyén sang, Qc.gnw = Q¢ sotw.
6.4 Cac yéu té can bang nhiét
6.4.1 Truyén nhiét
Truyén nhiét tdng thé do sy truyén nhiét va ro ri khong khi dwoc tinh toan nhw sau.
Déi voi ché do swdi am:
Qunew = (UnwAw + Hupew) Oint,setn — Be.avg) ﬁ (13)
Trong d6

hé sb truyén nhiét (U-value) cia san phdm xuyén sang déi v&i ché do swéi am, tinh

U .
e bang watt trén mét vudng kelvin, dwoc xac dinh theo 8.2;
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hé sé truydn nhiét do rd ri khong khi cla hé théng xuyén sang, tinh béng watt trén

P kelvin, dwgc xac dinh theo 8.5;
Aw dién tich (dw kién) ctia hé théng xuyén sang, tinh bang mét vuéng;
Oimtsery ARG diém nhiét d6 cai dit d& sudi &m, tinh b&ng d6 C, dwoc xac dinh theo Biéu 9;
Beravg béng nhiét d? khéng khi bén ngoai trung binh theo th&i gian, tinh bang d6 C, duwgc xac
dinh theo Dieu 7,
t la tdng quang thoi gian dwoc xem xét, tinh bang gid.

CHU THICH 1: Gitra ché do swdi 4m va lam mat thwdng khong c6 sy chénh léch lién quan t6i gia trj cia hé s6 truyén nhiét do
ro ri khong khi.

CHU THICH 2: D& biét thém chi tiét vé& cach tiép can nay, xem Phy lyc A.

Péi v&i ché do lam mat:

t

Qchtw = (UC,wAw + HC,ve,w)(Hint,set,C - ee,avg) 1000 (14)
Trong d6

U hé sb truydn nhiét (U-value) cla san phdm xuyén sang dbi voi ché do lam mat, tinh

ow bang watt trén mét vudng kelvin, dwoc xac dinh theo 8.2;
H hé sb truydn nhiét do rd ri khong khi clia hé théng xuyén sang, tinh bang watt trén
C¥e¥ " Kelvin, dwoc xéc dinh theo 8.5;
Aw dién tich (dw kién) ctia hé théng xuyén sang, tinh bang mét vudng;

Oincsecc bAng diém nhiét d6 cai dat dé lam mat, tinh bang d6 C, dwoc xac dinh theo Piéu 9;

bing nhiét 6 khdng khi bén ngoai trung binh theo théi gian, tinh bang 6 C, dwoc xéac

7]
“®3  dinh theo Diéu 7;
t la tdng quang th&i gian dwoc xem xét, tinh bang gio.

CHU THICH 3: U-value gitra ché @6 sw&i 4m va lam mat co thé co chénh léch néu hé théng xuyén sang thich (ng v&i quang
thoi gian ma phép tinh dwoc thye hién (vi du, mia, ngay) va ngay va dém (vi dy: thm che néng mat troi co thé di chuyén, rém

clra, cac tién ich bd sung theo mua).

CHU THICH 4: Giira ché d6 swdi 4m va [am mat thuéng khong co sy chénh I&ch lién quan t&i gia trj clia hé sb truyén nhiét do

ro ri khéng khi.

CHU THICH 5: D& biét them chi tiét v& cach tiép can nay, xem Phuy lyc A.

6.4.2 Hé s6 hap thy nhiét mat trovi

Hé sé hap thu nhiét mat troi tng thé qua hé théng xuyén sang dugc tinh toan nhw sau.
Déi véi ché dd swéi am:

1
Qugnw = sh,obIHwIso1Aw Tooo (15)
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Trong @6

Fshob hé sé do &nh hwéng két cdu che ning va bdo dwdng kinh trong mua swdi 4m, dwoc
xac dinh theo 8.3;

OHw téng nhiét mat tr&i truyén qua khéng thir nguyén cia hé théng xuyén sang, déi véi ché
a6 swdi &m, dwoc xac dinh theo 8.3;

Isol blrc xa mat troi trung binh trong quéng thoi gian xem xét trén mat phang hé théng
xuyén sang, tinh bang watt trén mét vudng, dwoc xac dinh theo 7.3;

Aw dién tich (dy kién) cia hé théng xuyén sang, tinh bang mét vuéng;

t la téng quang thoi gian dwoc xem xét, tinh bing gid.

Péi v&i ché dd lam mat:

1
QC,gn,w = Fsnob9cwlsotAw 1000 (16)

Trong d6 gcw la tdng nhiét mat trdi truyén qua khong thir nguyén clia hé théng xuyén sang, d6i véi ché
do lam mat, dwge xac dinh theo 8.3.

CHU THICH: U-value gitra ché do swéi 4m va lam mat co thé co chénh léch néu san pham xuyén sang thich (rng véi quang
th&i gian ma phép tinh dwoc thywe hién (vi dy, mua, ngay) va ngay va dém (vi du: tdm che ning mat troi c6 thé di chuyén, rém
cira, cac tién ich bd sung theo mua).

6.5 Danh gia tiém ning kiém soat nhiét mét tri caa hé théng xuyén sang dwoc xép hang
6.5.1 Nguyén tic
Hé théng xuyén sang duoc xép hang cé thé:
a) c6 két hop cac dw phong kiém soat nhiét mét troi (vi du: kinh kiém soat nhiét mét tri, cac tam
che I3p ghép);
b) 1a hé IAp ghép gbm kinh, khung va thiét bi kiém soat nhiét mét trdi (vi dy: tdm phim, tAm che dw
phong kiém soat nhiét mat troi bd sung);
c) khdng cé dy phong kiém soat nhiét mat tréi.
Hiéu suét ndng lwong dé lam mat, Pecw phan anh nhitng khéac biét nay.

Quy trinh dwoc néu trong 6.5.2 d& danh gia tiém nang kiém soat nhiét mat trdi clia hé thdng xuyén
sang dwoc xép hang ma khdng can so sanh véi hang loat cac hé théng xuyén sang khac nhau.

Piéu nay dwoc thue hién bing cach so sanh xép hang clia hé thdng xuyén sang véi xép hang clia hé
théng xuyén sang tuong tw dwoc cung cip dy phong kiém soat nhiét mat trdi hiéu suét cao tham chiéu
gia dinh.

Néu s khac biét trong xép hang la nhd, hiéu suat ning lwong clia sdn phdm xuyén sang dé lam mat

rd rang la co hiéu qua déi véi cac didu kién da cho; viéc bd sung dw phong kiém soat nhiét mit troi
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hiéu suat cao khéng lam cai thién dang k& hiéu suat nang lvgng cula san pham xuyén sang dé 1am
mat.

N&u sy khac biét trong x&p hang Ia 1&n, hiéu suét nang lvong cua hé théng xuyén sang dé 1am mat
khéng c6 hidu qua déi véi cac didu kién da cho va do dé co thé duoc cai thién dang ké bang céch b

sung dy phong kiém soat nhiét mat troi.

6.5.2 Quy trinh

Quy trinh sau day c6 thé dwoc sir dung d& danh gia tiém nang kiém soat nhiét mét troi cia hé théng
xuyén sang dwoc xép hang nhw mo ta chi tiét hon trong Phu luc B:

- xac dinh dw phong kiém soat nhiét mét troi hiéu suét cao tham chiéu gia dinh;

- dwa ra cong thirc dé tinh toan cac dac tinh méi cta hé théng xuyén sang véi dy phong kiém
soat nhiét mat trei tham chiéu gid dinh dwoc bd sung nay;

- tinh toan hiéu suét nang lwong cho hé théng xuyén sang cé va khéng cé dy phong kiém soat
nhiét mat tréi tham chiéu gia dinh dwoc bd sung nay;

- dua ra khuyén nghi cho cac chwong trinh xép hang nang lugng clia hé théng xuyén sangquéc
gia d& x&p hang “tiém nang kiém soat nhiét mat troi” clia hé thdng xuyén séang trong cac diéu
kién cho trwdc dwa trén co s& cla sw chénh léch gira hiéu suét nang lwong khi dwoc tinh toan
cho hé théng xuyén sang c6 va khdng co dw phong kiém soat nhiét mét troi tham chiéu gia dinh
dwoc bd sung nay.

Suy ra g-value déi voi sw két hop clia hé théng xuyén sang co két cdu che néng bén ngoai bé sung
bang cach s& dung phwong phap don gian héa néu trong EN 13363-1; EN 13363-2 va TCVN 11857
(ISO 15099). EN 13363-1 dwa ra cac gia tri bdo toan ddi v&i tinh huéng mua hé (giad st khong c6 hé
théng thong gi6 gitra két cAu che néng va hé théng xuyén sang).

CHU THICH: Xem Phuy luc B dé biét théng tin co ban va vi dy.

7 Dir liéu khi hau

7.1 Gi¢i thiéu

Pidu nay quy dinh quy trinh dwoc thé hién nhw bwéc 1 trong Hinh 1.

Phai st» dung di liéu lién quan t&i khi hau, dinh nghia, va quy trinh dwec néu trong Phu luc F, ISO
13790:2008.

D@ liéu dién hinh phai dwoc xac dinh trén co s& khu vire hodc quéc gia.

7.2 Nhiét dd khong khi bén ngoai

Gia tri nhiét dd khong khi bén ngoai, 6., phai la nhiét a3 khong khi bén ngoai trung binh trong quang
thoi gian thich hop, tinh bang dé C.

CHU THICH: Nhiét d dwoc tinh trung binh trong quang thei gian thich hop, xem A.2 vé sy chénh Igch véi phong phéap do
nhiét d¢ theo ngay.
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7.3 Birc xa nang lwong mat trovi

Thwe hién theo cac quy trinh dwgc quy dinh trong Phu luc F, ISO 13790:2008.

C6 thé st dung cac mé hinh Iy thuyét da dwoc kiém chirng vé blrc xa mat troi trén cac bé mat thing
dirng va bé mat nghiéng, tai cac hwéng, vi tri va thoi gian khac nhau.

7.4 Téc do gioé

Téc dd gi6 (van téc khdng khi) chi can thiét khi s& dung phuwong phap tinh toan theo gid. Day la thong
s6 dé tinh hé s6 truyén nhiét bé mat bén ngoai theo quy dinh trong TCVN 11857 (ISO 15099). Ciing ¢
thé st dung cac gia tri tiéu chuan quéc gia.

8 Cac dic tinh co ban vé nhiét va quang hoc mit tréi ctia hé théng xuyén sang

8.1 Gi&i thidu

Céc dic tinh co ban v& nhiét va quang hoc mat troi 1a hé sé truyén nhiét, U, tdng nhiét mat trdi truyén
qua hodc hé sé hép thu nhiét mat tr&i, g, hé sb truyén sang, 7,4, va ro ri khéng khi, Ly, trong d6 Ap la
chénh léch ap suit ma tai d6 do dworc ro ri khéng khi, tinh béng pascals.

8.2 Hé sé truyén nhiét, U-value

Hé sé truyén nhiét, U-value, dwoc xac dinh cho toan bd san phdm xuyén sang. Tinh toan U-value nhw
quy dinh trong TCVN 11857 (1ISO 15099), ISO 10077-1, va ISO 10077-2. U-value ciing c6 thé duoc xac
dinh bang phép do phong thi nghiém theo cac quy trinh dwgc quy dinh trong 1ISO 12567-1 va ISO
12567-2.

8.3 Téng hé s truyén ning lwgng mit trévi hodc hé sé hdp thu nhiét mat trei, g-value
Téng hé sé truy&n nang lwong mat trdi hodc hé sb mat trdi, g, phai dwec tinh nhw sau:

a) toan bd hé théng xuyén sang (khung + kinh) cé hodc khong c6 két ciu che nang: TCVN 11857
(ISO 15099) hodc ISO 13790;

b) kinh: TCVN 7737 (ISO 9050) va EN 410;

c) kinh v&i két cAu che nang: EN 13363-1 va EN 13363-2.

Tac dong cta nhirng didu sau day phai duoc xac dinh & cap quéc gia:
- anh hwéng cla cla goc téi dbi véi hé sé hap thu nhiét mat troi;
- anh hwdng cta bd phan khung;
- trong tredng hop khdng cé hudng dan quéc gia théng nhét dé xac dinh anh hwéng cla géc i
di véi gia tri hdp thu nhiét mat troi, thi st dung gia tri dwoc xac dinh trong 1SO 13790.

Goc nghiéng cta hé théng xuyén sang c6 thé anh hwdng nhe téi g-value. Khi khéng c6 s8n di¥ liéu cy

thé cho hé théng xuyén sang nghiéng, c6 thé st dung g-value thu dwoc & vi tri thang ding.
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8.4 Tiém nidng anh sang ban ngay

Tidm nang anh sang ban ngay cla hé théng xuyén sang cho thay tiém nang dé cung cép anh sang ban
ngay cho téa nha va phu thudc vao dd truyén sang, ty |é dién tich kinh trén hé thdng xuyén sang va hé
sb quan sat tir kinh 1&n bAu troi va mat dét. Théng s6 thir hai dwoc st dung dé xac dinh dnh huwéng

clia goc déc khac nhau clia hé théng xuyén sang.

Do truyén sang, t,;, phai dwoc tinh cho kinh nhw dwgc quy dinh trong TCVN 11857 (ISO 15099),
TCVN 7737 (ISO 9050) hodc EN 410. Déi v&i két chu che néng, cling co thé tinh theo quy dinh trong
EN 13363-1 va EN 13363-2.

Pinh lwong tiém ning anh sang ban ngay clia hé théng xuyén sang va trich dan sb lieu nay voi xép
hang nang Iwong. Tidm nang anh sang ban ngay la théng sé quan trong dé lwa chon hé théng xuyén
sang nhuwng khéng duwoc sir dung trong quy trinh xép hang nang lwong.

Trong tiéu chudn nay, tiém nang anh sang ban ngay cua hé théng xuyén sang nhw b phan téa nha
duoc coi la doc 1ap véi cac théng sé ching han nhuw chidu cao trén san cda hé théng xuyén sang, phan
nho ra clia toa nha va noi that clia téa nha. T4t ca nhirng diéu nay déu dnh hudng tdi tiém nang anh

sang ban ngay trong cac tinh huéng thyc té.
Tiém nang anh sang ban ngay, t,p, dwec néu trong Céng thirc (17):
Tpp = rm-s(lfq_s + rlg_g)i—“:: (17)
Trong dé
Tvis @6 truyén sang cla kinh;
F;—s  hé sé quan sat tir kinh 1&n bau troi;
F;—g  hé sb quan sat tir kinh xubng mat dat;
r albedo clia mat a4t (d6i voi khi hau 6n ddi, thuwong st dung gia tri 0,2; d6i vai khi hau
cwe doi va nhiét ddi, co thé str dung céac gia tri khac thich hop hon);
Ag  dién tich kinh truyén sang cla hé thdng xuyén sang, tinh bang mét vuéng;
Aw  dién tich clia hé théng xuyén sang, tinh bing mét vudng.

He sb quan sat tir kinh 1&n bAu troi phu thudc vao loai hé théng xuyén sang dugc xép hang: hé théng
xuyén sang mat tién (chidu dirng), hé théng xuyén sang mai va giéng troi (déc) hodc cira trdi trén mai
(phwong ngang). C6 thé bd qua hiéu trng tw che nang tir khung va khung kinh trirot néu mirc giam cla
khung va khung kinh triot nhé hon so véi kich thudc ctia hé théng xuyén sang (< 1/20).

M&i quan hé gitra cac hé sé quan sat va géc clia san phdm xuyén sang duoc dua ra duwdi day:

oy = S0 (18)
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1-
Fg =S50 (19)

Trong dé
y 14 géc gitba tAm kinh va phuong ngang, trong d6 y = 0°.

Néu hé thdng xuyén sang cho trwéc gdm cé két ciu che ning dich chuyén dwoc @& che birc xa mat
troi trwec tiép (vi du manh) thi can dwa ra cac gia tri cho dai dong hoan chinh (mé& hoan toan va déng
hoan toan).

8.5 Sw xam nhap khong khi (d6 lot khong khi) va théng gio
8.5.1 Sw xam nhap khong khi

Téng xam nhap khéng khi (d6 lot khi), L, dwoc do cho toan bd san phdm xuyén sang tai mirc chénh
léch 4p suét tham chiéu va dwoc Ky hiéu 1a Ly, rer. DO Lyy ror Nhw quy dinh trong TCVN 7452-1 (EN
1026) hoac 1ISO 6613.

CHU THICH: Quy trinh d& tinh lai L véi mic chénh léch ap suét khac Ly, dugc quy dinh trong EN 12207 va duwoc dwa vao
Cong thirc (17).

Hé sé truyén nhiét do sy xam nhap khong khi ctia hé théng truyén sang duoc cho béi:

1 Ap 2/3
Hyew = 36 x [Apre f] p CpLApref (20)
Trong dé
Hye hé sé truyén nhiét do s xam nhap khéng khi clia hé théng xuyén sang, tinh béng watt
trén kelvin;
Ap chénh I&ch ap suét trung binh trong tda nha, tinh bang pascal (néu khéng xac dinh gi trj

qudc gia, s& dung Ap = 6 Pa);

ADres chénh Iéch ap suét tham chiéu dwoc st dung dé do tbc do ro ri khéng khi cia hé thdng
xuyén sang, tinh bang pascal;

pC, nhiét dung ctia khong khi, pC, = 1,24 kJ/(m3.K);

téc dd ro ri khdng khi ctia hé théng xuyén sang tai chénh léch ap suét Ap,.;, tinh bang
mét khdi trén gio,

LApre f

8.5.2 Théng gi6 tw nhién thong qua viéc chia ddng mé hé théng xuyén sang

Str dung quy trinh néu trong ISO 13790 d@é tinh toan th&i gian lam mat tw do va théng gié ban dém

trong ché dd lam mat.
9 Toa nha tham chiéu
9.1 Gi¢i thiéu

Diéu nay mé ta bwéc 2 cia Hinh 1.
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Pidu nay mb ta tap hop di liéu can thiét vé mot (hodc mét tap hop) (cac) téa nha tham chiéu dugc quy
dinh trén toan quéc va strc chira tham chiéu, bao gbm céc dich vu tham chiéu (swdi 4m, lam mat va

théng gid) va sy kiém soat chung.
Phai str dung ISO 13790 lam co s& d& xac dinh tda nha tham chiéu.

Hiéu suét nang lbong clia hé théng xuyén sang phai dwoc xac dinh bang mét trong céc tly chon sau
day trong I&p dat hé théng xuyén sang sé dwoc danh gia dé dwa vao tda nha tham chiéu:

a) mot loai hé théng xuyén sang theo mét hwéng cu thé;
b) két qua trung binh trong sb dién tich tir mét loai hé théng xuyén sang dugc dat & mdi bén
hwéng chinh;
c) duwgc xac dinh béi cac quy dinh quéc gia.
CHU THICH: Pam bdo rang ty 1& dién tich hé théng xuyén sang so véi dién tich san nha tham chiéu dwoc quy dinh b&i quy
chun qudc gia hoac st dung ty 1& "dién hinh”.

9.2 Téng quan vé dir liéu

Toa nha tham chiéu phai dwoc quy dinh, co thé trén cip doquéc gia va can dai dién cho mét toa nha
tiéu biu cho khu vie lién quan t&i x&p hang. Cac thong sé tinh toan hiéu suét nang lvgng cla hé

thdng xuyén sang duoc quy dinh trong ISO 13790. Téa nha tham chiéu phai xac dinh:

- hinh dang clia tda nha bao gdm s phan bd hé théng xuyén sang tai cac huong va dd déc khac
nhau va anh hwéng ctia két ciu che nang va moi trwdng xung quanh;

- @ac tinh nhiét cGa Iop vé toa nha (U-value, hé sé dan nhiét, nhiét lwvong riéng, khéi lveng);

- hép thy nhiét bén trong (vi du: xac dinh sé lwong ngudi va cach st dung tiéu chuén hodc st
dung dir liéu dwoc dwa ra trong quy dinh quéc gia);

- hé théng xuyén sang tham chiéu cé kha ning tinh toan cac hé s6 s dung;

- xay dwng cac thong sb van hanh ching han nhuw nhiét d6 diém cai dat va lich trinh véan hanh;

- tAt ca cac di¥ liéu dau vao khac dwoc yéu cau cho phwong phap theo mua, theo thang hoac
theo gid;

Toa nha tham chiéu twong tw dwoc st dung dé danh gia hé théng xuyén sang thing dirng co thé duoc

str dung d& danh gia cac hé théng xuyén sang nghiéng dwoc thi céng ding hwéng cua chung.
10 Bao cao danh gia

B4o cao danh gia hiéu suat nang lwong cla san phdm xuyén sang theo tiéu chuén nay phai bao gom
it nhét cac thdng tin sau:
a) mo ta ky thuat clia sén pham;
b) tén ctda ngwdi chiu trach nhiém tinh toan;
c) tht ca di¥ lidu diu vao, dic biét Ia cac dir liéu di cung vaGi téa nha tham chiéu, phai dwoc liét ké
va chirng minh, vi du: biing cach vién dan céc tiéu chudn quéc té hoic tiéu chuin quéc gia,
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d)

e)

9)

hodc vién dan cac phu luc thich hop ctia tiéu chudn nay hodc cla cac tai liéu khac — cu thé 1a
di¥ liéu dugc bao cao phai di dé cho phép tinh toan dwoc 13p lai;

ghi chu cho biét phwong phap nao dwoc st dung (md ta chi tiét, don gidn theo gi®, theo thang
hodc theo mua), néu theo mua, quang thdi gian ¢é dinh gia dinh clia mua swéi 4m va lam mat:
vién dan tiéu chuan nay (TCVN.....);

céc gia tri hiéu suét nang lweng cho mua swdi 4m va lam mat;

néu cé thé, tiém nang anh sang ban ngay.
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PHY LUCA
(tham khao)

Giai thich v& phwong phap hé sé sir dung hap thy/tdn that dwgc sir dung trong
ISO 13790 cho phwong trinh can biing ning lwgng cta hé théng xuyén sang

A.1 Can bang ning lwgng tdéa nha
Sau day la tém tit cac phwong trinh chinh tir ISO 13790:2008 cho phuong phap theo thang va
phwong phap theo mua.

Nang lvong theo thang can thiét d& swdi 4m khong gian dwgc tinh bang Cong thire (A.1):

QH,nd = QH,ht - rlH,gnQH’,gn (A1)
N&ng Itong theo thang can thiét d& lam mat khong gian duwoc tinh bang Cong thire (A.2):
Qcna = Qc,gn — Ncisc,ne (A.2)
Trong d6
0 tdng truydn nhiét bai sy truyén dan nhiét va thong gié cla tda nha cho ché do swdi am,
H,h .
‘ tinh bang kilowatt gio;
0 tdng truy&n nhiét béi duong truydn nhiét va théng gié cda tda nha cho ché dé lam mat,
C.ht .
tinh bang kilowatt gi®;
0 tdng nhiét mit troi va nang leong hép thu bén trong cia tda nha cho ché do swéi &m,
H, .
" kinh bang kilowatt gio;
téng nhiét mat troi va nang Iweng hap thy bén trong cda téa nha cho ché do lam mat,
QC,gn . s . s
kinh bang kilowatt gio;
NH,gn hé sé st dung hap thu khong th» nguyén cho suwéi am;
Nc,is hé sé st dung tén that khéng thir nguyén cho lam mat.

Loai b chi s6 H cho swéi 4m va C cho lam mat, tdng truyén nhiét hang thang cla tda nha do sy truyén
dan va thong gid, Qn, dwec cho bai:

Qnt = Qtr + Que (A.3)
Trong doé

Qr téng truy@n nhiét cla toa nha do sy truyén dan, tinh bang kilowatt gic;

Que tdng truyn nhiét cda tda nha do sw thong gio, tinh bang kilowatt gi&.
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Téng nhiét hap thu theo thang, Qqn, clia tda nha theo hap thu bén trong va hap thu nhiét mét troi 1a:

Qgn = Qint+ Qsol (A.4)
Trong d6

Qint la téng hap thy nhiét bén trong cla tda nha, tinh bing kilowatt gid';

Qsol la tbng hap thu nhiét mét trdi cda tda nha, tinh bang kilowatt gic:.

Céc gia tri cia hé s6 s dung hap thu cho swdi &m, n gy, thu duoc bang cac dwéng cong phu thudc
vao ty 1& can bang nhiét cho swdi &m, Iy, va héng sé thoi gian cla tda nha, nhw thé hién trong Hinh
A1,

Ty 1& can béng nhiét cho ché dd swéi 4m, Iy, dwoc cho bdi:

Th = QH,ht (A-5)
”H,gn“‘
1.2 ¢
0 F) i ] 1 1 -
0 05 1 16 2 25 I,
Cha dén

Hang s6 thdi gian, ©

8 h (quan tinh thap)
1d
2d
7d
oo (quan tinh cao)
Nugn H& sé hép thy cho swéi dm
M Ty sb can bang nhiét cho swéi 4m

g A WON -

Hinh A.1 — Minh hoa ctia hé sé hip thu cho ché dd swéi 4m, cho hing sé th&i gian phu hep cho
phwong phap tinh theo thang
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Cac gia tri cho hé s6 tén thét dbi voi 1am mat, nc,,, thu duoc bang cac duwdng cong phu thudc vao ty 1&
can bang nhiét cho lam mat, I, va hing s6 thoi gian clia tdéa nha, nhw thé hién trong Hinh A.2.
Ty 1& can bang nhiét cho ché d6 lam mat, I, dwoc cho béi:

[, = 2cis (A.6)

¢ Qcht

Nc s 1
1,2

SRR
0,8 A
Z

0,6

.

RN

N

, //

/ /'/7
/

0,4

Ji

0,2

0 -
imr,-1 05 0 05 1 15 2 25 3 3511

Cha dan

Héng s6 théi gian, T

1 8 h (quan tinh thap)
2 1d

3 2d

4 7d

5

o (quan tinh cao)
ncis  Hé sé hap thu cho lam mat
Mc Ty s6 can bang nhiét cho lam mat
Hinh A.2 — Minh hoa ctia hé sé hap thu cho ché dd lam mat, cho hing sé thei gian phu hep cho
phwong phap tinh theo thang

A.2 Chénh léch nhiét do tich lily so véi phwong phap do-ngay

Gia trj trung binh trong sé theo thang hozc theo mua déi véi phuong phap hé sb s dung theo mia
trong ISO 13790 la phwong phap tiép can hé sb sir dung. Trong cach tiép can hé sb si¥ dung, nang
lwong can thiét d& swéi 4m dwoc tinh bang chénh 1éch gitra truyén nhiét bdi sy truyén dén va thong
gi6, va tng hap thu tir bén trong va tir cac ngudn nang lweng mét trdi, nhan voi hé sé st dung hép
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thy. Hé sb nay duoc tinh dwa theo thang hoac Ia trung binh trong sé theo mua trong trwéng hop ap
dung phuong phap hé sé st dung theo mua. Didu nay dwoc dwa ra trong Phwong trinh (A.7).

Quna = (Her + Hoe) Zf=1(Ointsettt — 0e,j) 1555 — NtgnQrign 1Y thudC VAO Qyy g 2 0 (A7)
Trong dé
Oint,set.H nhiét o diém cai dat cho swéi 4m, tinh bing d6 C;
6, nhiét d6 khéng khi bén ngoai, tinh bang d6 C;
j bd dém sb gid trong mét thang nhét dinh;
k sb gio.

Néu trong trung binh trong sé theo thang hoadc theo mua nhét dinh déi vi phwong phap hé sé st dung
theo mua, c6 nhirng khodng th&i gian khéng ¢6 nhu clu s dung nang lwong dé& swéi 4m, thi nhirng
khodng thoi gian nay hoan toan dwoc tinh dén bdi (gia tri thap hon clia) hé sé st dung, nhw dwoc giai
thich chi tiét hon trong Phu luc 1, 1ISO 13790:2008.

Khéng nén nham 1an phwong phap nay véi phuong phap do - ngay, chdng han nhw phwong phap st
dung chénh léch nhiét d6 tich Ity dwoc quy dinh trong ISO 15927-6.

Trong phwong phap dé - ngay, nhu ciu ning lwong dé swéi &m duwoc tinh todn ma khéng tinh dén anh
hwéng clia hé sé hap thu bén trong va hé sé hap thu nhiét mat trdi. Khiém khuyét nay dwoc bl dép
bang cach chi lay mét tap hop con clia sé ngay (phwong phap d6 - ngay) hodc sé gid (phwong phap
dd — gi®) khi tinh lwgng nhiét truyén qua béi sy truyén dan va théng hoi.

Péi véi phwrong phap d6 - gid va phwong phap d6 - ngay:

Quna = WZ%:l max [0; (eint,base - ee,m)] (A.8)
Trong d6
Bint base nhiét do xac dinh trwdc, thap hon nhiét d6 diém cai dat trong nha, tinh bang dé C;

n=8760 d6i véi phwong phap dé - gid;
n = 365 d6i véi phuong phap dd - ngay.

S gidm chénh l&ch nhiét d6 va gidm s6 ngay la can thiét vi hé s hap thy bén trong va hé sb hép thu
nhiét mét troi (dwoc st dung) khdng dwoc tinh dén trong cac phwong trinh.

Chi tiét tinh toan khac:

- trong phuwong phap hé sb st dung thi tat ca cac gi¢’ clia thang dwoc xem xét, hodc trung binh
trong sb theo muia ddi véi phwong phap hé sb st dung theo mia, phai dwoc dwa vao tinh toan
chénh l&ch nhiét dé tich ly;
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- khéng dwoc phan biét gitra ngay hodc gior véi nhiét dd bén ngoai cao hon hoac thap hon nhiét
dd co ban nhét dinh nhw trong phwong phap dé - ngay;
- nhiét d8 trong nha phai dwec xac dinh bang nhiét do diém cai dat chlr khong phai bang nhiét do
co ban nhw duoc st dung trong phwong phap dé - ngay.
D4i v&i ché do 1am mat, ap dung Iy do twong ty.
A.3 Phwong phap theo thang: Hé sé hiéu chinh cho dé dai cia mua
B&i vi can bing ning lwgng cda hé théng xuyén sang duoc trich tir can bang nang lwong téng thé cla
tda nha hodc dia phwrong tda nha, nén hé sé st dung khong di dé tach cac thang clia mua swéi am
hodc mua lam mat tir cac thang ndm ngodi nhixng mua nay. Gidi phap cho diéu nay la st dung thong
s6 dwoc duwa ra trong 7.4.1, 1ISO 13790:2008:

m=12
Ly = Z fi Hm
m=1

Trong dé

fu.m 1 1a mot phan clia thang thudc mua swdi am;

(1-fym) |& l& mdt phan chGa thang thuéc mua lam mat.

La mét phan cla thang thudc mua swéi dm dwgec tinh cho méi thang m nhuw:

fH _ QHndm ( A. 9)

m = (QH,nd,m"‘QC,nd,m)
Thwe hién theo phwong phap tinh theo thang dwgc quy dinh trong 1ISO 13790, fy ,, dwoc tinh tw ddng.

CHU THICH: Théng thueng, fy.m dwoc stiv dung dé xac dinh sbé giv hoat dong cla cac dy phong phy thugc vao d6 dai mua
nhét dinh (vi dy: may bom, quat, swéi 4m so bd trung tam). Dbi véi viec tinh toan hiéu suét nang lvgng cho hé théng xuyén
sang, hé sé nay phu hop dé& budc phai xem mot thang cé day di hay khéng, hay theo tirng phan hodc khéng phan nao cla
mua swdi &m (hodc mua lam mat).

Péi voi swdi &m so bd hodc 1am mat so bd trung tam trong tda nha tham chiéu, phwong trinh day dd
la:

fH QHndmd (A 1 0)

m =
(QH,nd,m +Qcndm+Qv.pre-heatmt QV.pre—cool,m)
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PHU LUC B
(tham khao)

Panh gia tiém nang kiém soat nhiét mat tréi cia hé théng xuyén sang da xép hang

B.1 Gi&i thidu
B.1.1 Nguyén tic
Nhw da néu trong 6.5, hé théng xuyén sang da xép hang co thé:

a) c6 két hop véi cac du phong kiém soat nhiét mat troi (vi du: kinh kiém soat nhiét mat trdi, cac
tam che lap ghép);
b) 1a hé 1ap ghép gdm kinh, khung va thiét bj kiém soat nhiét mat trevi (vi du: tAm phim, tdm ché dy
phong kiém soat nhiét mat trdi bd sung);
c) khdng cé dw phong kiém soat nhiét mat troi.
Phu luc ndy cung cap quy trinh danh gia tiém ning kiém soat nhiét mat trdi clia hé théng xuyén sang
da xép hang ma khéng can so sanh véi hang loat cac hé théng xuyén sang khac.
Pidu nay dwoc thie hién bing cach so sanh xép hang clia hé théng xuyén sang véi xép hang clia hé
théng xuyén sang twong tw duoc cung cap dy phong kiém soat nhiét mat tréi hiéu suat cao tham chiéu
gia dinh.
Néu su chénh léch trong xép hang 1a nhd thi hiéu suét ning lvgng cda san pham xuyén sang dé lam
mat rd rang 1a co6 hiéu qua déi véi cac didu kién da cho; viéc bd sung dw phong kiém soat nhiét mat troi
hiéu suét cao khdng lam cai thién dang k& hiéu sut nang lugng cla sén phdm xuyén sang dé lam
mat.
Néu sw khac biét trong xép hang Ia I&n thi hiéu suét nang lwgng cla hé théng xuyén sang dé lam mat
rd rang 1a khdng c6 hiéu qua déi vai cac didu kién da cho va do d6 c6 thé duoc cai thién dang ké béng
cach bd sung dy phong kiém soat nhiét mat troi.
B.1.2 Quy trinh
Nhw d4 néu trong 6.5, c6 thé st dung quy trinh sau day dé& danh gia tiém nang kiém soat nhiét mat troi
clia hé théng xuyén sang da xép hang:
- xac dinh dy phong kiém soat nhiét mét troi hiéu suét cao tham chiéu gia dinh;
- dwa ra cong thirc d& tinh toan cac dic tinh méi clia hé thdng xuyén sang véi dy phong kiém
soat nhiét mt troi tham chiéu gia dinh dwoc bd sung nay;
- tinh toan hiéu suét nang lwgng cho hé théng xuyén sang cé va khéng cé dy phéng kiém soat
nhiét mét troi tham chiéu gia dinh dwoc bd sung nay;
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- duwa ra khuyén nghi cho cac chwong trinh xép hang nang lugng clia hé théng xuyén sangquéc
gia d& danh gia "tiém nang kiém soat nhiét mat troi” clia hé thdng xuyén sang trong cac diéu
kién cho trwdc dwa trén co s& chénh léch gitra hiéu suat nang lweng khi dwoc tinh toan cho hé
théng xuyén sang cb va khong c6 dy phong kiém soat nhiét mét troi tham chiéu gia dinh duoc
bd sung nay.

Cac quy trinh nay dwoc trinh bay chi tiét hon trong B.2 dén B.5.
B.2 Hé théng kiém soat nhiét mat tréi tham chiéu
Cac dic tinh clia hé théng kiém soat nhiét mat troi tham chiéu dwoc dya trén két cu che nang bén
ngoai.
CHU THICH: Céc dic tinh dwgc s& dung cho tinh huéng mua hé (ché d6 lam mat):
dd xuyén birc xa mat troi: 7, = 0,2;

- d6 hap thy blrc xa mat trévi: a, = 0,4.
B.3 Cac dic tinh ctia hé théng xuyén sang cé dw phong kiém soat nhigt mat troi tham
chiéu gia dinh
g-value cho hé théng xuyén sang két hop voi dy phong kiém soat nhiét mét troi tham chiéu gia dinh
dwoc suy ra bang cach s dung phuong phap don gidn héa dwoc dua ra trong EN 13363-1, la tiéu

chuAn dwa ra cac gia tri bao toan cho tinh huéng mua hé (gia st khdng cé hé théng théng gio gilra két
clu che ning va hé théng xuyén sang).

B qua s thay di trong U-value.

B.4 Cach tiép can dwoc khuyén nghi

Khuyén nghi cac chuong trinh xép hang nang lwong cta san phdm xuyén sang danh gia "tiém nang
kiém soat nhiét mat troi” clia hé thdng xuyén sang dwa trén co sé& chénh léch gitra hiéu suét nang
lwong dwoc tinh toan cho hé théng xuyén sang cé va khéng c6 hé théng kiém soat nhiét mét troi tham
chiéu.

B.5 Cac vi du vé danh gia tiém ning kiém soat nhiét mit troi

Déi véi céac vi du dudi day (quéc gia va hudng), cac xép hang trong Bang B.1 da dat duoc.

Bang B.1 - Vi du hé théng xuyén sang A

Hé théng xuyén sang Xép hang
Hiéu suat nang lwong cho swéi 4m cla hé théng xuyén sang A: Penw= 9,8 kWh/m?
Hiéu suét nang lwgng cho lam mat cla hé théng xuyén sang A: Pecw= 1,2 kWh/m?

Hiéu suét nang lwong cho lam mat cla hé théng xuyén sang A, c6 | Pecwsretsh= 1,0 kWh/m?
bd sung két cAu che nang mat trdi tham chiéu

Do d6, dbi véi hé thdng xuyén sang A, chénh léch gitra Pe,cw VA Pecwerersn chi 1a 20%.
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Didu nay dan téi két luan rang, déi véi cac didu kién cho trudc (tda nha tham chiéu, khi hau va hwéng
cho trwée), viéc bd sung dy phong kiém soat nhiét mét trdi hiéu suat cao cho hé théng xuyén sang A

khoéng dan t&i sy cai thién dang ké vé hiéu suat nang lwong cla hé théng xuyén sang dé lam mat.

Péi v6i cac didu kién cho trwdc, hiéu suét nang lwgng cla hé thdng xuyén sang dé 1am mat rd rang 13
c6 hiéu qua. Diéu nay c6 thé Ia do cac dac tinh ndi tai cia ban than hé thdng xuyén sang A, hodc do
céc diéu kién cho truée.

Déi véi hé théng xuyén sang B (xem Bang B.2), sy chénh léch gira Pe.cw va Pecweretsh [ rat 1on.

Bang B.1 - Vi du hé théng xuyén sang B

Hé théng xuyén sang Xép hang
Hiéu suat ndng lwong cho swdi 4m clha hé thdng xuyén sang B: Penw= 7,3 kWh/m?
Hiéu suét ndng lwong cho lam mat cla hé théng xuyén sang B: Pecw= 3,6 KWh/m?

Hiéu suat nang lwong cho lam mat cla hé théng xuyén sang B, c6 | Pecwsretsh = 1,0 KWh/m?
bd sung két cAu che ndng mat tr&i tham chiéu

Didu nay dan téi két luan réng, déi véi cac diéu kién cho triwdce (tda nha tham chiéu, khi hau va hwéng
cho trwwée), hé thdng xuyén sang B rd rang 1a khong du dé lam mat. Viéc bd sung dw phong kiém soat
nhiét mat troi hiéu suét cao cho hé théng xuyén sang B dan t&i sw cai thién I&n vé hiéu suét nang
lwong cia hé théng xuyén sang dé lam mat.

Do d6, cin xem xét viéc bd sung dw phong kiém soat nhiét mat troi trong trwdng hop nay.
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PHULUCC
(tham khao)

Vi du vé tinh toan Peuwva Pecw biang phwong phap theo thang

C.1 Giéi thiéu
Vi du vé& quy trinh tinh toan nay da dugc dua ra theo phwong phap theo thang dwgc quy dinh trong
ISO 13790. Vi du nay str dung di¥ liéu tir vi du da lam viéc trong Phu luc J, ISO 13790:2008.

Trong vi du nay quy dinh tda nha tham chiéu (phwong phap theo thang theo 1ISO 13790), bao gdm khi
hau va didu kién van hanh, ciing nhw hiéu suét nang lwgng clia hé thdng xuyén sang cy thé nhw mot
chtrc ndng clia cac dac tinh va (cac) hwéng cla hé théng xuyén sang. Ngoai ra, viéc tinh toan hiéu
suét nang lvong cla hé théng xuyén sang véi két cAu che néng mat trdi tham chiéu ciing duoc bao
gém.

C.2 Toa nha tham chiéu va khi hau

Xem Phu luc J, ISO 13790:2008. Khi hau dwoc lira chon: Paris.

Hinh C.1 cho thay nhu cAu nang lwong hang thang dwoc tinh toan cho swéi 4m va lam mat.
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0 x ﬂl_.

Chu dan

Pe nhu cau nang lvgng

m thang

1 nhu ciu swdi 4m trén mdi mét vudng san (toan bd tda nha)
2 nhu cau lam mat trén méi mét vudng san (toan b tda nha)

Hinh C.1 — Nhu cdu nidng lwgng hang thang dwoc tinh toan cho swéi 4m va lam mat
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D6i véi 1a mét phan cla thang 12 mot phan clia mua swéi 4m hodic mla lam mat, xem 6.2, 6.3, va Bang
CA1.

Bang C.1 — La mét phén cua thang

Thang La mét phan cla thang trong | Lamét phén cia thang trong
mua swéi am mua lam mat
fH,m 1- fH,m
01 1,00 0,00
02 1,00 0,00
03 0,94 0,06
04 0,89 0,11
05 0,03 0,97
06 0,00 1,00
07 0,00 1,00
08 0,00 1,00
09 0,01 0,99
10 0,92 0,08
11 1,00 0,00
12 1,00 0,00

Vung don; mét trong cac vung yéu cu dinh nghia cho xép hang nang lwong clia hé théng xuyén sang.

Dir liéu d4u vao clha hé théng xuyén sang dwoc dwa ra trong Bang C.2.
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Bang C.2 — Dir liéu ddu vao cua hé théng xuyén sang

Pic tinh hé théng xuyén

sang Pai lvgng Gia trj Pon vj Ghi chu
Mo ta
Dién tich hé théng xuyén Aw or 0,00 m? PO £ >
. A . ‘ Poi véi trong sO EP cua
sang, trén huwdn . .
g g Aw.pong 1,00 m? hé théng xuyén sang
Aw,Nam 1,00 m? theo phwong ngang,
AwTay 1.00 m2 htféng Pong, Tay, Nam,
Bac
Aw Béc 1,00 m?
Ché do swoi 4m (tit ca Pé chung nhat: cac dic
cac gia tri bao gom khung tinh dwgc phan loai cho
cua hé théng xuyén sang) swéi &m trir lam mat
U-value Unw 1,50 W/(m?.K)
Hé sb xam nhap va ) Trén 1 mét vudng clia hé
théng hoi Hitvew/Aw 0,30 Wi(m?=.K) thdng xuyén sang
g-value (tdng nhiét mat Péi voi hwong/dd déc
troi truyen qua) gH.w 0,50 i cho tru’o"c hoacAtrong 'so
trung binh trén (cac)
huwéng
Anh sang truyén qua Pbi voi huong/dd dbc
o 0.60 ] cho trwéc hodc trong sé
Hw.vl ’ trung binh trén (cac)
huwéng
Hé sb do bao duwdng Pbi v&i hudng/dd dbc
kinh va tac dong cla két . 100 ] cho trwéc hodc trong sb
clu che nang sh.obH ’ trung binh trén (cac)
huwéng
Ché d6 lam mat (tat ca gia
tri 'bao gém khung cua hé
thong xuyén sang)
U-value Ucw 1,50 W/(m?.K)
Hé sé xam nhap va Trén 1 mét vudng cla hé
~ . H vewl/ My ’ 2. £ ~ .
théng hoi Cveml A 0,30 Wi(m?®.K) théng xuyén sang
g-value (tbng nhiét mat Dbi véi hwong/dd dbc
tr&i truyén qua) 0.50 ) cho truwdc hodc trong sé
gew : trung binh trén (cac)
huwdng
Anh sang truyén qua Péi véi hwong/dd déc
, cho trwéc hodc trong sb
fewvl 0,60 ) trung binh trén (cac)
hwéng
Hé sb do bao duéng P6i voi hwéng/dd déc
kinh va tac dong cla két cho trwéc hodc trong sb
Fsh,ob,C 1,00 -

cau che néng

trung binh trén (céac)
huwéng
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C.3 Két qua xép hang ning lwong cia hé théng xuyén sang cho swéi 4m
Dir liéu theo thang dwoc biéu thi trong Hinh C.2.

|
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15

—
o

(9]

o

Pi w1 w/(KWh/m?)

)
(6}

-10

Cha dan
Penwnhu ciu nang lvong swéi 4m
m thang
1 céc gia trj theo thang
Hinh C.2 — Hiéu suét ning lwgng cua hé théng xuyén sang cho swéi 4m, cac gia tri theo thang
Gia tri hang nam dworc tdng hop tlr cac gia tri theo thang (xem Bang C.3).

Bang C.3 — Cac gia trj hang nim cho sw&i &m

Ky hiéu Gia trj Pon vi
THw,vis 0'60 -
PeHw 17 kWh/m?2

CHU THICH: Két qua phy thudc vao hé théng xuyén sang két hop véi (cac) hwdng, khi hau va

toa nha tham chiéu.

C.4 Két qua xép hang ning lwgng cla hé théng xuyén sang cho lam mat

Dt liéu theo thang dwoc biéu thj trong Hinh C.3.
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Chua dan
Pecw hhu clu nang lwgng lam mat
m thang
1 cac gia tri theo thang
Hinh C.3 — Hiéu suét niang lwong cua hé théng xuyén sang cho lam mat, cac gia trj theo thang
Gia tri hang nam la téng cla céc gia tri theo thang (xem Bang C.4).

Bang C.4 — Cac gia tri hang nam cho lam mat

Ky hiéu Gia tri Don vi
Tcw,vis 0,60 -
Pecw 122 kWh/m?

CHU THICH: Két qua phy thudc vao hé théng xuyén sang két hgp véi (cac) hwéng, khi hau va
tda nha tham chiéu.

C.5 Két qua cua hé théng xuyén sang v&i két cdu che ning tham chiéu

Dir liéu theo thang dworc biéu thi trong Hinh C.4.
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Pg c.w {(KWh/m?)

Chu dén

Pecw nhu cau ning lwong lam mat
m thang

1 cac gia tri theo thang

Hinh C.4 - Hiéu suét niang lwgng cua hé théng xuyén sang cho 1am mat, bao gédm két ciu che
ndng tham chiéu, cac gia tri theo thang

Gié tri hang nam la tbng cla cac gia tri theo thang (xem Bang C.5).

Bang C.5 — Cac gia tri hang nam

Ky hiéu Gia tri Pon vi
Te,w,vis 0,60 -
Pecw 122 kWh/m?

Pecw.refsh 31 kWh/m?

CHU THICH 1: Két qua phy thudc vao hé théng xuyén sang két hop véi (cac) hwong, khi hau va tdoa nha tham chiéu.
CHU THICH 2: Néu Pec c6 két cau che nang tham chiéu 1a nho hon rét nhidu so v&i PE,C khong co két ciu che nang
tham chiéu:

- khi @6, d6i v&i hé théng tham chiéu da cho, trong (c4c) hwéng va khi hau nhét dinh, cin can phong dé cai thién béng
cach bd sung hé théng bao vé két cau che nang;

- ngoai ra, d6i véi hé théng tham chiéu da cho, trong (c4c) hudng va khi hau nhét dinh, khéng cin bd sung hé théng
bao vé két chu che néng.

C.6 Két luan

Viéc so sanh gitra hé théng xuyén sang vi du va hé théng xuyén sang twong (ng cé két cau che néng
tham chiéu cho thay déi véi hé théng xuyén sang vi duy, trong (cac) hwéng va khi hau vi dy, hiéu suét

c6 thé dwoc cai thién bang cach bd sung bdo vé két cau che nang.
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Thw muc tai liéu tham khao

[1] 1ISO 6946:2007, Building components and building elements — Thermal resistance and thermal

transmittance — Calculation method

[2] 1ISO 8990:1994, Thermal insulation — Determination of steady-state thermal transmission properties
— Calibrated and guarded hot box NOTE The “temperature of the surroundings” is taken as the

“environmental temperature” which in turn is defined in ISO 8990:1994 Annex A.

[3] ISO 9972, Thermal performance of buildings — Determination of air permeability of buildings — Fan

pressurization method

[4] 1ISO 10291:1994, Glass in building — Determination of steady-state U values (thermal
transmittance) of multiple glazing — Guarded hot plate method

[5] 1ISO 10292:1994, Glass in building — Calculation of steady-state U values (thermal transmittance) of

multiple glazing

[6] ISO 10293:1997, Glass in building — Determination of steady-state U values (thermal

transmittance) of muitiple glazing — Heat flow meter method

[7] ISO 15927-6, Hygrothermal performance of buildings — Calculation and presentation of climatic

data — Part 6: Accumulated temperature differences (degree-days)

[8] EN 673:2011, Glass in building — Determination of thermal transmittance (U value) — Calculation

method
[9] EN 12207:1999, Windows and doors — Air permeability — Classification

[10] EN 15217, Energy performance of buildings — Methods for expressing energy performance and

for energy certification of buildings

[11] CSA A440.2-09/A440.3, Fenestration energy performance/User guide to CSA A440.2-09,
Fenestration energy performance

[12] ASTM E283-04, Standard test method for determining rate of air leakage through exterior windows,

curtain walls, and doors under specified pressure differences across the specimen

[13] ASTM E1424-91(2008), Standard test method for determining the rate of air leakage through
exterior windows, curtain walls, and doors under specified pressure and temperature differences across

the specimen

[14] ASTM E2319-04, Standard test method for determining air flow through the face and sides of
exterior windows, curtain walls, and doors under specified pressure differences across the specimen

[15] RESFEN, Software for predicting the energy performance of residential fenestration system

systems: Lawrence Berkeley National Laboratory
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MEASUREMENT OF WHOLE FENESTRATION SYSTEM AND FENESTRATION SYSTEM FRAME
U-VALUES

[16] EN 12412-2:2003, Thermal performance of windows, doors and shutters — Determination of
thermal transmittance by hot box method — Part 2: Frames

[17] ASTM C1199-09, Standard test method for measuring the steady-state thermal transmittance of
fenestration systems using hot box methods

[18] ASTM E1423, Standard practice for determining the steady state thermal transmittance of
fenestration systems

CALCULATION OF SOLAR GAIN
[19] ISO 3538:1997, Road vehicles — Safety glazing materials — Test methods for optical properties

[20] EN 1096-3:2001, Glass in building — Coated glass — Part 3: Requirements and test methods for
class C and D coatings NOTE Glass, coated materials, construction materials, construction systems
parts, buildings, glazing, coatings, durability, conformity, artificial ageing tests, solar radiation,
electromagnetic radiation, performance testing, grades (quality), classification systems, reflection factor,

transmittance.

[21] EN 2155-5:1989, Aerospace series — Test methods for transparent materials for aircraft glazing —
Part 5: Determination of visible light transmission NOTE Uses a photometer employing a defined light
source and a photocell matched to the response of the human eye.

[22] EN 12758:2002, Glass in building — Glazing and airborne sound insulation — Product descriptions
and determination of properties NOTE Glass, construction materials, glazing, transparency, opacity,

airborne sound insulation, acoustic properties and phenomena, performance
[23] EN 12898:2001, Glass in building — Determination of the emissivity
CIE - INTERNATIONAL COMMISSION ON ILLUMINATION

As its name implies, the International Commission on lllumination — abbreviated as CIE from its French
title Commission Internationale de I'Eclairage — is an organization devoted to international cooperation
and exchange of information among its member countries on all matters relating to the science and art
of lighting. The CIE is a technical, scientific and cultural, non-profit autonomous organization. It has

grown out of the interests of individuals working in illumination.
[24] ISO 11664-2|CIE S 014-2:2007, Colorimetry — Part 2: CIE standard illuminants
GLAZING ENERGY PERFORMANCE

[25] ISO 14438:2002, Glass in building — Determination of energy balance value — Calculation
method
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