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L&i néi diu
TCVN 10273-2:2013 hcan toan trong dvong 1S0 16358-2:2013 va Binh chinh
Ky thuat 1:2013.

TCVN 10273-2:2013 do Ban k¥ thuét tidu chudn quéc gia TCYN/TC 86 Méy lanh va
didu hba khéng khi bién soan, Téng cuc Téu chudr Do lwéng Chét lugng @& nghi,
B& Khoa hoc va Céng nghé cong b8.

Bb tidu chuin TCVN 10273 (ISO 16358), May didu hoa khdng khi gidi nhigt gib va
born rhiét gio-gid — Phuong phép thir va tinh todn céc hé sé hiéu qué mua gbm cac
phén sau:

—  TCVN 10273-1:2013 (ISO 163£8-1:2013', Ph&n 1: Hé sb higu qué mia lam lanh.
- TCVN 10273-2:2013 ISO 163£8-2:2013,, Phén 2: Hé s hiéu qua mua sudi.

—  TCVN 10273-3:2013 (ISO 163£8-3:2013], Phan 3: Hé s hiéu qua nm.



TIEU CHUAN QuUOC GIA TCVN 10273-2:2013

May didu hoa khong khi gidi nhiét gié va bom nhiét gié-gi6 —
Phwong phap thir va tinh toan céc hé sé hiéu qua mua -
Phan 2: Hé sé hiéu qua mua sw&i

Air-cooled air conditioners and air-to-air heat pumps -
Testing and calculating methods for seasonal performance factors -
Part 2: Heating seasonal performance factor

1 Pham vi ap dung

1.1 Tiéu chudn nay cla bd tiéu chudn TCVN 10273 (ISO 16358) quy dinh phuwong phap thr va tinh
toan hé sb hiéu qud mua cla cac thiét ki dwgc éé& cap trong TCVN 6576 (ISO 5151), TCVN 6577
(ISO “3253) vi TCVN 9881 (ISO 15042). Trong tiéu chudn nay, gia thiét ring bAt ky phin nhiét dung
@& sudi bd sung nao cing sé& dwgc curg cap bdi bd swdi dién va van hanh ddng théi clng voi
bom nhiét.

1.2 Tiéu chuén nay clng quy dinh cac digu kién thir hé sé hiéu qua mla va quy trinh thir twong trng
@é xac dinh hé sé higu qua mua cla thiét > dwoc qui dinh trong 1.1, ¥&i cac déu kién tnhlr bat budc va
chi st dung cha muc dich ghi nhan, so sanh va cép gidy ching nhan.

1.3 Tiéu chuén nay khéng ap dyng dé th nghiém va danh gia cho:
a) bom nhiét ngudn nwéc va didL hda khdag khi gidi nhiét nwoc;

b) cac thiét bj di ddng cé gian ngeng ng »3;

c) cac cym riéng chura lap thanh 1é théng lanh hoan chinh; hoic

d) thiét bi st dung chu tinh 1am lanh hép thu.
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2 Tailigu vién dén

Céc tai lidu vién din sau rét cAn thiét cho viéc 4p dung tiéu chudn nay. Déi véi cac tai lidu vién din
ghi nam cbéng b thi 4p dung phién ban dwoc néu. D4 voi cac tai liéu vien din khdng ghi nam céng
b thl &p dyng phién ban méi nhat, bac gdm ca cac stra ddi, bd sung (néu cd).

TCVN 6576 (ISO 5151), Méy diéu hda khéng khi va bom nhit khdng 6ng gié - Thir va dénh gié tinh néng.

TCVN 6577 (ISO 13253), Méy diéu hoa khéng khi va bom nhiét gi6-gi6 ¢6 éng gi6 ~ Thir va dénh gia
tinh néng.

TCVN 9981 (ISO 15042), Hé théng diéu hda khbng khi da cum va bom nhiét gi6-gié —Thir va dénh gid
tinh néng.

3 Thuéat ngir va dinh nghia

Trong tiéu chudn ndy 4p dung cac thuat nglr va dinh nghia trong TCVN 6576 (1SO 5151), TCVN 6577
(ISO 13253) va TCVN 9981 (1SO 15042) va cac thuat ng(¥, dinh nghla sau.

31

Tai nhiét xac djnh (L) (defined heating load)
Lwong nhiét dugc xac dinh 14 nhu cAu swdi (ing véi mot nhiét dd ngoai tréi cho trwrdre.

3.2
Swéi bd sung (make-up heating)
Swdi dién cAn thiét 3 bd sung nang suét nhiét cia bom nhiét con thiéu so véi phy tai nhiét.

3.3
Téng tai mia swdi (HSTL) (heating seasonal total load)

Téng lwgng nhiét hang nim bao gdm ca swdi b xung, dwec dwa vao khéng khi trong phong khi thiét
bi van hanh & ché 43 hoat ddng swdi.

3.4
Ning lwgng tiéu thy mua swéi (HSEC) (heating seasonal energy consumption)

Téng long dién hang ndm ma thiét bj tiéu thy, bao gdm swdi bd sung, khi thiét bj van hanh & ché
46 swai.

3.5

Hé sé hi¢u qua mua sw&i (HSPF) (heating seasonal performance factor)

Ty sé gitra tdng Iweng nhiét hang ndm ma thiét bi, cp vao khang khi trong phdng khi van hanh & ché
36 swdi bao gdm ca swdi bd sung va tdng lrgng dign hang ndm ma thiét bj tiéu thy trong cling giai
doan @b.
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3.6
Hé sé non tai (PLF) (par load factor)

Ty sb gitra hiéu suét khi thiét bj lam viéc tieo chu ky va higu suét khi thiét bj lam viéc lién tyc, trong
cuing mdt digu kén nhiét 36 va do am.

3.7

Hé sé suy giam (Cp) (degradation coefficient)

Heé sé bidu di&n viéc gian hiéu suét do thié: b Iam viéc theo chu ky.

3.8

Thiét bj c6 ning suét cb dinh (fied capazity unit)

Thiét bj khdng ¢6 kha nang thay ddi nang suét swdi (ngoali trlr viéc tat va bat tryc tiép may nén)
CHU THICH: Binh nghia nay dugc ap dyng cho tirng ché d¢ van hanh 1am lanh va subi rigng bigt.

3.9

Thiét bj ¢é ning sut hai cap (two-stage capacity unit)

Thiét 5i c6 kha nang thay ddi nany suét theo hai cap.

3.10

Thiét bi ¢6 ning suét nhidu cip (multi-stage capacity unit)

Thiét b c6 kha nang thay di nang sudt sudi theoba hoc bén cAp.

3.11

Thiétbj coning sudt vb cip (variable cadacity unt)

Thiétbj c6 kha nang thzy ddi narg sudt sudi theo nam cép hodc nhiéu hon.

CHU THICH: Binh nghfanay dugcap dyng cho tirng ché dd van hanh 1am lanh va sudi riéng bigt.

3.12

Ché d6 swéi day tai (reating ful-load oparation)

Ché 36 van hanh cua thiét bj vi dugc xéc lap béi bd didu khién vé cong suét Ion nhat lién tyc trong
diéu kién H1.

CHU THICH: T-tr khi dugc hiéu chinh bing tiét bj diéJ khién ty ddng, tat cd cac may nén va thiét bj trong nha
d&u phai dang hoat ddng lién tyc trang ché a¢ nay.

3.13

Ché dé swi qua tai (1eating extended-bad operation)

Ché 35 van hanh cla thiét bj v&i cong suit Ién nhat lién tuc trong diéu kién H2.

CHU THICH: Trir khi dwyc hiéu ctinh biing hiét bj didu khién ty ddng, tat ca cac may nén va thiét bj trong nha
@éu phai hoat ddng lién tuc trong ché 8o nay.
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3.14

Ché d tai nhoé nhét (minimum-load operation)

Ché b hoat Géng lién tyc ctia thiét bj va bd didu khién & nang suét nhd nhét.
CHU THICH: Trong ché @ nay, tAt ca céc gian lanh d&u phai hoat dong.

3.15

Ning sut swoi day tai titu chudn (standard heating fullcapacity)

Nang suét sudi van hanh & ché do 1am viée day tai trong didu kién H1.

3.16
Céng suét dién tiéu thy & ché d6 swdi ddy tai tidu chudn (standard heating full power input)

Céng suét dién tiéu thuvan hanh & ché a6 |am viéc day tai trong didu kién H1.

3.17

Ning suét swdi nira tai tidu chudn (standard heating half capacity)

N3ng suét swdi bing 50 % ning suht swéi ddy tai & didu kién H1 véi didu kién tat ca céc gian trong
nha déu lam viéc.

3.18

Céng suét dién tiéu thy & ché A9 swoi nira tai tiéu chuln (standard heating half power input)

Céng suét dién tiéu thy khi hoat ddng & 50 % nang suét swéi dly tai & didu kién H1 véi didu kién tat ca
cac gian trong nha déu lam viéc.

3.19
Ning suft swi tai nhd nhit tiéu chuln (standard heating minimum capacity)

Nang suét & ché @o tai nho nhat & diku kién H1

3.20

Cong suét dién tidu thy & ché A sw&i tai nhé nhét tiéu chudn (standard heating minimum power
input)

Céng suét dién tidu thu® ché 4o tai nhd nhat & didu kién H1.
3.21

N3ng suit sw&i qua tai tidu chuln (standard heating extended capacity)

Céng suét suwdi khi van hanh véi tai vt dinh mire & Gidu kién H2.

10
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3.22
Céng suit dién diu vao & ché dj swéi qua tai tiéu chudn (standard heating extended power input)

Céng suét dién cap vao khi van hanh véi tai vt dich mre & diéu kign H2

3.23

Hé sé higu qua mua swi tdng (THSPF) (otal heating seasonal perfarmance factor)

Ty sb gitra tdng lvong rhigt hang ndm mé thiét bj, bao gdm ca sudi bd sung, ¢6 thé c4p vao khéng
gian droc didu hda va thng long dién thiét b tiéu thy, bao gdm ¢ ¥ céc ché dé hoat dong, ché &d
ché& va ngét khdi ngudn cung cép.

3.24

Ché dd hoat dong (active mode) o

Ché d (rng véi sb gidr thiét bj 1am viéc & ché g6 swdi nhdm dap ¢ng nhu cdu swdi cla khdng gian
duoc Sidu hda.

3.25

Ché dd khdng hoat ddng (inactive mode)

Ché d tng véi sb gior khi thiét bjkhdng lam viéc vikhéng ¢é nhu ciu suwdi.

CHU THICH: Ché @& nay co thé bao gdm viéc /&n hanh cla bd sudi ddu & cicte may nén.

3.26
Ché ¢4 ngét khdi nguén (disconnected mode)
Ché ¢ trng véi sb gi khi thiét bi dwge ngét dign khéi ngudn cung cép.

CHU THICH: Céng suét tieu thy bang khéng.

4 Ky hiéu
Ky higu M ta Pon vi
Chse Nang luyng tiéu thy & ché do sudi Wh
Cop (1) Hé s6 hiéu qua swdi (COP) & nhiél dd ngoai trér t lign tuc wWiw
Corl) Heé sb héu qua swdi (COP) & nhiél 9 ngoai tréi t; Ww

Copen (tn) | Hé s& héu qua sudi (COP) khi tai sudi biing nang suét sudiqua tai trong WAV
pham vikhéng dong bang & gian lanh

Corens (t) | H& s& Néu qua swdi (COP) khi tai swdi béng nang suét swdiqua tai trong WW
pham vi déng baag & gianlanh

11
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Ky higu M6 ta Pon vj
Corye (1) Hé sé hiéu qua swdi (COP) khi khong d6ng bang, van hanh & ché 8| WMW
thay @i gitra swrdi ddy tai va sudi qua tai & nhiét do ngoai trdvi t,
Copres (1) Hé sb hiéu quad sudi (COP) khi dng bang & gian lanh, van hanh & ché WW
a6 thay 38i gitra swdi ddy tai va swdi qua tai & nhiét 88 ngoai trdi ¢,
Copu (ta) Hé sb hiéu qua swdi (COP) khi tai swdi bang nang suét swdi ddy tai trong WW
pham vi khéng déng bang
Copur (o) | Hé s hiéu qua swdi (COP) khi tai swdi blng nang suét swdi ddy tai trong WW
pham vi déng bang
Copnat (tg) Hé sb hiéu qua swdi (COP) khi ti swdi bang ndng suét swdi nira tai WW
trong pham vi khdng déng bang
c ) Hé sé hiéu qua swdi (COP) khi tai swdi bang ning suat sudi nlra tdi |  W/W
OPnatfie) | trong pham vi @dng bang
Copmy(t) | H& S8 iU qué swdi (COP) khi khong déng bang, van hanh & ché o | WIW
Pt 4 thay ddi gilra swdi nira ti va swdi Gy tai & nhiét 6§ ngoai trévi t;
Comms () Hé sb hiéu qua sudi (COPL khi déng bang, van hanh & ché @6 thay @i | WW
REALYS gitra swdi nira tai va swdi day tai & nhiét 5 ngoai trevi t;
c (t) Hé sbé hiéu qua swdi (COP) khi khdng déng bang, van hanh & ché @6 thay WW
e ddi gitra sudi tai nhd nhét va sudi nira ti & nhiét dd ngodi trdvi t
c ) Hé sb hiéu qua sudi (COP) khi dong bang, van hanh & ché 6 thay G WW
OPmhI AN | gitra swéi tai nhd nhét va swdinlra tai & nhiét dd ngodi trdi t;
Copmin (t) Hé sé hiéu qua swdi (COP) khi tai swdi bang nang suét swdi tdi nhd nhét WW
opmin V'’ | trong pham vi khéng déng bang
Commns (ty | 1 sb hiéu qua sudi (COP) khi tai sudi bing nang suét swdi tai nhd nhét |  WW
OP.mnd 7| trong pham vi @éng bang
Fucs Hé s hiéu qua mua swdi (HSPF) -
FoL (8) Hé sé non tai (PLF) (rng v&i nhiét 6 ngoai trdi t; -
s Hé sé hiéu qua mia swdi tdng (THSPF) -
L Téng tai mua swdi (HSTL) Wh
HST
Lo(t) Téi nhiét xac dinh & nhiét 4 ngoai troi ¢ w
n 86 Iwgng céc bin nhigt 4o -
. Sé gi¢r thude bin nhiét dd h
P) Céng suét dién tieu thy & ché do sudi xac dinh bang phwong trinh clia W
P(t) & nhigt 3 ngoai troi t lién tuc
Pl Céng suét dién tiéu thy & ché dd swdi ting voi nhigt 89 ngoai trdvi t; w
Poult) Céng suét dién tiéu thu & ché dd swdi qua tai g voi nhiét dd ngoai troi w
et tikhi khéng déng bang gian lanh
Cong suét dién tiéu thy & ché @ swdi qua tai (rng vé&i nhiét dé ngoai trei w
Pexi'(‘n .700

12
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Ky hiéu Mo ta Bon vj
Po(2) Céng suét dién tiéu thy tinh todn & ché a6 swéi qua tai irng véi nhigt 46 w
h ngoai trdi 2 °C
Podt) Céng sull dién tiéL thu & cré @ swéi qua tai (bng véi nhigt 46 ngoai trdi w
i t;khi déng bang
A Céng su’: dién tiéu thy & ché 83 swdi qua tai ing véi diéu kién nhigt 4o W
Piﬂ.“} H2
Put) Céng sut dién tiéu thy & ché @9 tai thay ddi gitra sudi Gly tai va sudi w
* qua tai trrg véi nhidt g ngoai trédi ty
Put) Cong su&: dién tiéu thu & ché dd swoi ddy tai (’ng véi nhiét dd ngoai trdi w
n t khi khéng déng bing
Pud7) Céng sudt dién tiéu thy & ché do swéi ddy tai (ng véi didu kién nhiét 4o W
H1
Céng su& dién tiéu thu & ché do swéi day tai (’ng véi nhiét 9 ngoai troi w
PM-'('?) .7 DC
P2, Céng suét dién tiéa thy tink todn & ché @o sudi déy téi (rng voi nhiét dd w
2 ngoai tréi2 °C
Puidt) Cong suét dién tié. thy & ché dd swoi déy tdi &ng v&i nhiét do ngoai troi W
R, i khi dong béng
Céng suét dién tiéu thy & ché do swdi day tai ing voi dieu kién nhiét do W
Prud?) H2
Pradt) Cong sut dién tigs thy & ché dd sudi nlra tai (ng voi nhiét dé ngoai troi W
ha 4 khi khong déng tang
- Céng suét dién tiéu thy & ché do swdi niva tai ing Vi didu kién nhiét 6¢ W
Phlf('r) .,11
Céng suét dién tiéu thy & c1é do sudi nlra tai (ng voi nhiét d ngoai troi w
Phrad-7) 7°C
Pror(2) Céng suit dién tiéu thy tinh toan & ché dd swdi nira tai (rng véi nhiét 64 w
- ngoai tré 2 °C
Prarit) Cong suat dién tiéu thy & ché do swdi nira tai (ng v&i nhiét @6 ngoai troi W
s t; khi dén3 bing
. Céng suit dién tiéu thy & ché @6 sudi nira tai (’ng vé&' didu kién nhiét do W
Pﬂaf.ffz) H2
P (8 Céng sujt dién tiéu thy & ché @b tai thay ddi gitra sudi nlra tai va sudi w
ik day tai (mg v&i nhiét d ngodi troi t;
Pt () Céng suit dién tiéu thy & bwéc th( nai chu trinh van hanh véi t3i thay d@di W
i {: gitra swéi tai nhd nhét va swdi day tai trng v&i nhiét dd ngodi trdi gy
P it) Cong sult dién tidu thy & ché do tai thay ddi gira swdi tai nhd nhat va w
o | swi nira tdi (Png v&i nhiét 36 ngodi tréi t;
Pointt) Céng sult dién tiéu thy & ché d sudi tai nhé nhat (g véi nhiét d§ ngoai
o tr&i t; khikhdng dong bing
Pain(7) Coéng stét dién téu thy O ché dd suwdi tai nhd nhét rng véi diéu kién w
nhiét dé H1
Poinf-7) Céng sudt dién tiéu thy & ché a6 sudi tai nhd nhét (ng véi nhiét a9 ngoai W

tréi -7 °C

13
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2°C

Ky hiéu Mb ta Pon vj
Prmin(2) Céng suét dién tiéu thy tinh todn & ché @6 swdi tai nhd nhét rng véi nhiét w
a5 ngoai troi 2 °C
PrinAt) Céng suét dién tidu thu & ché @6 swdi tai nhd nhét ing véi nhigt 8 ngoai W
trévi ; khi déng bdng
Prind2) Céng suét dién tiéu thy & ché do swdi tai nhd nhét (ng véi didu kién W
nhiét & H2
Pru(t) Nhiét swdi bd sung & nhiét 86 ngoai trdi Wh
¢ Nhiét & ngoai tr&i °C
[ Nhiét d ngoai trdi twong (png v&i mbi bin nhiét d6 °C
to Nhiét 36 ngoai trdi khi tai swdi bang nang suét swéi day tai trong pham vi °C
khoéng déng bang
ta Nhiét 6§ ngoai troi khi tai swdi bing nang suét swdi nira tai trong pham vi %G
khéng déng bang
s Nhiét 86 ngoai troi khi tai swdi bing nang suét swdi nira tai trong pham vi °Cc
dong bang
& Nhiét 6§ ngoai trdi khi tai swdi bing ning sult swdi quéd tai trong °c
phamdéng bang
3 Nhi&t @6 ngoai tr&i khi tdi swdi bing nang suét suwdi day tai trong pham °C
vidéng bang
th Nhiét dd ngoai trdi khi tai swdi bing nang suét swdi qua tai trong pham vi °C
khéng déng bang
ty Nhigt @& ngoai trdi khi tai swéi biing nang sudt swdi tai nhd nhét trong °C
pham vi khéng déng bang
t, Nhiét d6 ngoai trdi khi tai swdi bing nang suét swdi tai nhd nhét trong °C
pham vi déng bang
X(t) Ty s6 gitra phy tai va néing suét & nhigt 66 ngoai trdi t; -
Xre(t) Ty sb gilra niing sult vwrot qua tai va hiéu clia ning suét qué tai va nang -
suat G4y tai & nhiét dd ngoai trov ¢t
Xt Ty sb gifra nang suét vurot qua tai va hiéu clia ning suét nira tai va nang -
suét ddy tai & nhiét dd ngoai trdi t;
Xedt) Ty sb gitra ndng suét virpt qua tai va hiéu clia nang suét ti nhd nhét va .
n&ng suét ddy tai & nhiét @6 ngoai tr&i t;
Xonn(t) Ty s& giva nang suét viegt qua tai va hidu clia ning suét tai téi thidu va -
ning suét nira ti & nhiét 5 ngoai trdi t;
#t) N3ng su#t swdi tinh todn bang phuwong trinh cla ¢t) & Gidu kién nhiét 4§ w
ngoai tr&i t lién tuc
M) Nang suét swdilrng v&i nhiét 46 ngoai troi t; w
Fext() Nang suft swdi & ché dd qué tai trong pham vi khéng déng banging véi w
nhiét 4 ngoai trdi t
| Gox-7) Nang suét sudi & ché 36 qua tai (rng voi nhiét dd ngoai tréri -7°C w
Pen(2) Nang suét swdi tinh toan & ché dd qua tai (rng v&i nhiét dd ngoai troi w

14
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Ky hiéu Mé ta Don vi
) Ning suét swdi & ché dd qua tai trong pham vi déng bang trng véi nhiét w
dé ngoai trévi t;
FextA2) Ning sult swdi & ché b qua tai trong pham vi déng bing trng véi diéu w
kign nhiét d H2
Frdt) Nang suitsudi & ché @ ddy tai trong pham vi khdng ddng bing (ng v&i w
nhiét d6 ngoai trdi t;
| 87) Ning sudtsudi & ché do di tai trongdiéu kign nhiét 46 H1 W
| Sud-7) Nang sutsuwdi & ché dd ddy tai ¢rng v&i nhiét 46 ngodi trdi -7 °C W
HA2) Nang suél sudi tinh toan & ché & Gy tai g véi nhiét do ngoai troi w
2°C
) Nang sudt sudi & ché dd a2y tai trong pham vi déng bang trng vé&i nhiét w
dd ngoai troi t;
Fud2) Ning sué: suwdi & ché @ day tai trong pham vi déng tang (ng véi diéu w
kién nhiétdd H2
Hnadty) Nang sud: sudi & ché @6 niia tai trong pham vi khdng ddng bang (rng Voi w
- nhiét 46 ngoai trdi 4
| nad(7) Nang sué: sudi & ché g nda tai trong diéu kién nhiét @ H1 w
| Gnod-7) Nang sudt swdi & ché db nla tai (ng véi nhiét d6 ngoa trdi -7 °C w
Pnad2) Ning suét suwdi tinh toan & ché dé nia tai ('ng véi nhiét dd ngodi troi w
2°C
Phardt) Nang suét swdi & ché do nira tai trong pham vi déng bing (rng véi nhiét w
40 ngoai rodi t;
Prard2) Nang suét sudi & ché do nira tai treng pham vi déng oang ng véi didu w
<ién nhié: @6 H2 ’
Pmin(t) Nang suat swdi & ché dd -ai nhdé nnét trong pham vi khéng dang bang w
(rng v&i nhiét 6 nyoai trdi i,
| Bminl7) Nang suét sudi & ché d ta nhd nhét trong didu kién migt d H1 w
| Gemin(-7) Nang suat swdi &ché do t3inhd nhét rng v&i nhigt G ngodi trdi -7 °C w
Fminl2) N&ng sudt swdi tinh todn & ché @9 tai nhd nhét (ng v&i nhiét @ ngoai w
troi 2 °C
PrminAL) N&ng suit swdi & ché @ @i nhd nhét trong pham vi ddng bang (g véi w
nhiét 4§ ngoai troi t,
Bmin.i2) Nang sudt swdi & ché @o 13i nhd nhét trong pham vi dng bing (rng véi w
diéu kiér nhiét do H2

5 Thir nghiém

5.1 Quidinhchung

Céc thlr nghiém nay bd sung cho cac thiz nghiém cho trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO
13253) va TCVN 9981 (ISO 15042).
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D6 chinh xac cla thiét bj do dung cho cac thir nghiém nay phai phii hep véi cac phwong phap thir va
G5 khong bao dam cua phép do qui dinh trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO 13253) va
TCVN 8981 (1ISO 15042).

5.2 Didu kién thir

Diéu kién nhiét 46 va 6 4m cing nhw c4c gi4 tri m&c dinh Gé tinh toan dwgc quy Ginh trong Bang 1.

Bang 1 — Didu kién nhiét 9, 64m va cac gia trj méc dinh cho ché dd swdi

cé | Hal |Nhidu| Vb
Thir nghigm Dic tinh : . Gié tr] m3c djnh
ginh | cdp | cdp | cép
Nang sudt swdi | Nang sut sudi Gy tai 0,,,(7)(W)
tiéu chuén
Cong sudt dién tieu thy s ché o sudi | ™ | ™ - .
Trong nha
déy tai Pfu;(7) (W)
Nhiét 4o bau kho
(DB) 20 °C Naing suét sudi nira tai Bhay ()W)
Nhiét do bau uot | Cong suét dién tiéu thy & ché o sudi | - . n =
I&n nhét (WB) nira tai Pagy (7)(W)
15°C
Ngodi trdi Naing suét sudi tai nhé nhét
Nhiét 6 blu kho
(DB)7°C Cong suét dign tiéu thy & ché 64 swdi ' n o o
Nhiét 66 bau ot | 181 hé nhét Prin(7) (W)
(WB) 6°C
Nang subt sedi | Nang sudt sudiqué tai @,y ,(2)(W)
onhiet a0 thep I eudtden teuthuschbdoswsi | - | - | " | =
Trong nha QUA i Py, (2) W)
Nhigt 6% bau kho 3 1 tinh 1,12 X @pre, r(2)
3 X (7
(DB) 20°C Nang suat swrdiqua tai tinh toan xt.f
. ocxt.{(z)(w)
Nhiét a5 bu . . b b
wétlén nhat Cong suét dién tidu thy & ché Ao sudi 1,06 X Peye r(2)
(WB)15°C qua tai tinh toanP,,, ((2) (W)
Ngodi o Nang subt sudi aby tai g, (2) (W) (21,12
Nhiét 4 bau khd . ] w "
(DB) 2°C Cong sudt dién tieu thy & ché O sudi | ™ o = = P, (2)11,06°
Nhiét 4 bau et | ddy ti Py, (2) (W)
(WB) 1 °C d
Nang sudt sudinlra tai @,,.(2) (W) - B ¢ o° B (2)/1,12
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v P3c tinh C8 | Hai | Nnidu) Vo Gi4 tr] mic dinh
Ehceaghipm s dinh | cdp | cdp | cép ]
Cong suét dién tiéu thy & ché 49 sudi P, (2)/1,06°
ntra tai P (2) W)
N&ng s.&t sudi t2i nhd nhé: ¢ (2)/1,12°
Praing (2) (W)
- oc - -
Cong sudt dién titu thy & ché do sudi P (2)/1,06°
t3inhdnhdt P, (2) (W)
Nang siatsudi | Nang suét sudiqué tai Bt -7) (W) 0,734¢,,(2)
nhiét 46 cyc thap
Trong nha Cong subt dién tidu thy & ché a0 sudi | ) ° ° 0,877P...(2)
Nhiét a3 biu kho qué ti Pm.r 7} (W)
(DB)20°C
Nhiét 8 bdu wot | Nang sudt swdi ddy tai ¢, (-7) (W) 0,644, (P
I&n nhit (WB)
15°C Cong suét dién tieu thy & ché do swei | © # 2 2 0,82P,.(7)
Ngoai Irdi ddy téi Py, ,(-7) (W)
Nhiét d bau kho e
(0B) 7°C Nang sudt swdintra tai @, (-7) (W) 0,644, (7
Nhiét ¢¢ bau wot T g : 0 o
(WB) 3°C Cong suat dién téu thy & ché dg swdi 0,82P_.(7)
niratd P (-7) (W)
Nang sudt swdi tai nhd nhét 0,646 (7)
Braing €7) (W)
Céng suét dién §&u thy & ché do swéi 0,82P_ (7)
tai nhé nhét P, (-7) (W,
Chu trnh sudi i — 0,25
|
Nhiét 6 bau kho ciam
(DB) 20°C Co Nang sult sudi nlra 0,25
Nhi&t 89 bAu w6t e . . © :
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Bang 1 (két thic)

Cé | Hai |Nhidu| V&

Thir nghiém Pic tinh
' ' dinh | cdp | cdp | cdp

Gia tri m@c djnh

1&n nhéat (WB)
15°C

Ngoai troi

_ Nang suat sudi tai
Nhiét 46 bau khd - o o - 0,25

(DB) 7°C téi thidu

Nhiét 85 bu wét
(WB) 6°C

® thir nghiém bét budc.

O thir nghiém tuy chon.

0 Thir nghiém dugc yéu clu khi khéng c6 ché d6 qua tai.

® Khi thiét bj c6 ché dé qua tai, viéc do nang sult swdi qua t3i nhigt 66 thap 1a bét budc va vic do nang suét
swdi Am ddy tai nhiét a6 thép 1a tiy chon. Khi thiét bj khéng cé ché 69 qué tai, viéc do nang suét swdi day tai la
bét bude.

® Gia tri nay cd thé dugc tinh toan theo gia trj dinh mire.

© Khi gia tri nay duoc do, @, (2)va/ hoac F,(2) sé khong dwoe tinh todn tir gia tr nay, nhung phrong trinh &
Chu thich * sé& dugc sir dung thay thé.

% Hai phwong trinh dwéi day dwoc ap dung cho cac sb liéu nang suét swdi ddy tai, nang sult sudi nira tai va
nang sudt swdi ti nhd nhat khi tinh toan @, (2)va F,((2):

By o »
e G A D e el o)

CHU THICH: Bién 4p va tin s nhw dwoe cho trong 3 tiéu chuin tham khio.

s (2= 1)+ MUZAS),

5.3 Phwong phép thir

5.3.1 Th ning suit swdi tiéu chuldn

Thirnang suét swdi tiéu chudn phai duoe thirc hién theo Phuy luc A clia TCVN 6576 (ISO 5151), Phy
luc B clia TCVN 6577 (ISO 13253) va TCVN 9981 (ISO 15042). Nang suét swdi va cong sudt dién diu
vao hiéu dung phai dwoc do trong qua trinh tién hanh céc thir nghiém nang suét swdi tiéu chudn nay.

Thirndng suét swdi niva tdi phai dwee thie hién & 50 % clia ché 66 Ay tai. Dung sai thir nghiém phai
1a + 5 % n#ing suét swoi dy tai dbi voi thiét bj ¢ thd thay adi lién tuc. Di véi thiét bi nhidu cép, néu
khéng thé dat dwoc 50 % ning suét swdi thi thir nghiém phai duoc thie hign & cép trén 50 % ké tiép.
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Ther nghiém nang suét sudi tai nhd nhét prai dwoc thye hién & gia tri dat th&p nhét cua bd diéu khién
nang sudt swdi ma gia ti nay cho phép thiét bi hoat ddng & trang thai &n dinh & cac didu kién thir
nghiém cho trwéc.

Né&u thiec hién thir nghiém nang suét swdéi tai nhd nhat nhung khéng dat duoc g khong dam bao
phép do yéu cau nhuw qui dinh frongTCVN 6576 (ISO 5151), TCWN 6577 (ISO 13253) va TCVN
9981 (ISO 15042) thi phai s dyng phworg phap t'nh toan thay thé (Xem 6.6.4 va 6.7.4).

Nha ché tao phai cung cip théng tin v& céch cai dét dé diéu chinh ning suét swdi khi cac phong thiy
yéu cau.

5.3.2 Thir nang sudt swdi & nhigt do thip

Thir nang suét swdi & nhiét @b thép phai cuec thire hién theo Phu luc A clia TCVN 6576 (ISO 5151),
Phuy Iyc B clia TCVN 6577 (ISO 13253) va TCVN 8€81 (1SO 15042). Nang suét swdi va céng suat dién
tiéu thy phai duoe do trong qua trnh tién hanh cac thl nghiém nang suét swdi & nhiét d6 thap nay.

Thir ring suét swdi nira tai phai dwoc thie hién & 50 % ché do day tai. Dung sai thi phai la = 5 %
nang sut swdi dly tai 8i voi thiét bj co thé thay ddi lién tuc. D8I véi thiét bj nhidu cép, néu khang thé
dat dugrec 50 % nang suét swdi thi thlr nghiém phai dwgc thye hién & néc trén 50 % ké tiép.

Thir ndng suét swdi tai nhd nhat phai dwoc the hién & gia tr gt thap nhét cla b didu khién nang
suAt srdi ma gia tri nay cho phép thiét bi hoat ddng & trang thai dn dirh & cac didu kién thir cho trude.

Néu tawe hién thtr nghiém nang sudt sudi tai nhé nhét nhung khéng dat dugc d khdng dam bao
do yéu chu nhw qui dih trong TCVN 6576 (ISQ 5151), TCVN 6£77 (ISO 13253) va TCVN 9981
(ISO 15042) thi phai slr dung phuong phao tinh toan thay thé.

Nha ché tao phai cung cAp thong tin vé cach cai dat g didu chinh rang suét swdi khi cac phong thiy
yéu ciu.
5.3.3 Thir ndng suét swdi & nhiét do cie thap

Thir nang suét swdi & nhiét 46 cuc thdp duoc thire hién theo diéu kién H3 trong Phy luc A clia TCVN
6576 (ISO 51E1), Phy luc B clia TCVN BE77 (ISO 13253) va TCVN 9881 (ISO 15042). N&ng suat swéi
va cdng suAt dién hiéu qua phai dwgc do trong qua trinh tién hanh cac thtr nang suét swdi & nhigt o
cwe thdp nay. Néu thir nghiém khdng duwroc tién hanh thi Iy cdc gia ti méc dinh nhw trong Bang 1.

Thir 13ng suét swdi nia tai phéi dwgc thyc hign & 50 % ché do ddy tai. Dung sai thir phdila £ 5 %
nang suat swéi ddy tai 36i voi thiét bi co hé thay ddi lién tuc. D& véi thiét bj nhidu c&p, néu khang thé
dat droc 50 % ning sudt swdi thi thir nghiém phai dwec thye hién & cap co ning suét ngay trén 50 %.
5.3.4 Thir chu trinh sw&i

Th shu trinh swéi duoc ther nghiem thee Phy luc C. Néu viée thir nchiém khéng duoc tién hanh thi 1dy
cac gia tri méc dinh & trong Bang 1.
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6 Tinh toan
6.1 Hé sé hiéu qua mua swi (HSPF) va hé sé hidu qua mua swdi tdng (THSPF)

Hé& sb hiéu qua mla sudi (HSPF), Fuse, cla thiét bi phai dwoc tinh bing cang thire (1).

FHSP:CiHZ: (1)

Trong truréng hop tinh toan hé sb hiéu qua mla swéi tdng (THSPF), xem Phy lyc B.
6.2 Tai swdi xac dinh

Tai swéi xac dinh phai dwoc thd hién bang mét gia trj va gia thiét ring gid tri ndy thay @bi tuyén tinh
theo sy thay dbi clia nhiét dd ngoai tro.

Tai swdi xac dinh dwoc thé hién trong Bang 2.

Bang 2 - Tai swéi xac dinh

Théng sé Tai zero (0) Tai 100 %
Tai swdi (W) 0 0,82 x dyu{H1)
Nhiét 46 (°C) ") tico

Trong dé tyg l& nhiét d6 ngodi trévi tng véi 100 % téi va t, la nhiét @& ngoai trivi trng v&i 0 % tai.
Céc gia trj tham khao cla tai swdi nhu sau:

tg= 17°C tigo = 0°Cc
Trong trwdng hop thiét 1ap gia tri t3i swdi khac, tham khdo phwong phép thiét 1ap dwoe huéng dan
trong Phu luc D.
Tai swdi xac dinh Ly(t) & nhiét 6 ngoai tréi t, dung @ tinh todn hé sb hiéu qua mla swdi duge xac
dinh bang céng thirc (2).

= ¢ru| (‘loo )x(to"tj)

to-tino

Trong dé
driltroo) 1a nEng sult swdi & tie trong didu kién lam viéc dhy tai.

Ty sb gitva niing subt swdi & 0 °C khi khdng dong bing va nang suét sudi tiéu chudn & 7 °C gia thiét
bing 0,82.
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6.3 Phan bd khoang nhigt o (kin-nhiét dd) ngoai troi & ché do swoi

Phan bé cac khodng nhigt g ngcai trdi theo tan xuét xuét hién (bin-gi¢) cla cac khoang nhiét &b do,
khac nhaudbi voi cac vimg khi hau khac ntau. Néu céc phan bd néu trén (bin-cid) duoc thiét 1ap & gia
tri xac dinh cho mét ving khi hau, khi do gia trj tich phan cua tai swdi va nng lugng tiéu thu cb thé xac
dinh dwere.

Bang 3 thé hién phan bd bin nhiét dd ngoai trdi tham chiéu

Bang 3 — Phdn bé bin nhiét 6 ngoai tryi tham chiéu

STTbinj 1 i 3 4 5 6 7 8 9 10 1 12 13 14
Nhiét d Ai troi
Rtadngoditrdl o | 9| & |7 | 6| 5| a3 2| 4 0 1 2 3
1,°C
'Hé sbbin gioy 0 ol ool ol ol o] ol oooo1|ocos]|o001z] 00240042
* 86 gid bin (n) ny rz | ns | na | ne | ne | nz | nsg | ne | nuo Ny M2 M ny
Sb gier 3in tham
. 0 0 0 0 0 0 0 0 0 4 15 33 €8 119
chiéu(n), h
STThinj 15 16 17 18 1% 20 21 22 23 24 25 26 27 Téng
Nhiét df ngoai trévi
#tdongo a | s e |7 | elelwo|t]2] 13| 4| 151
4,°C
Hé sébin gir | 0,059 |0,070| 0,082 0,087 {0,031 0,092 (0,081|0,085|0,075| 0,067 0,053 | 0,038 | 0,027
S gi¢ bin (n) Nis g Nz Ma | Ne | N2 | N2q Nzz | Nz3 N4 Nazs Nzs na?
S6 gitrbin tham
169 2)0 | 234 250 | 260 | 265 | 260 | 245 | 215 | 192 151 110 76 2866
chiéu (n), h

Sé bin-gi¢r clia m3i nhié d6 ngosi tré duoc xac dinh bang tich clia hé sé bin gi¢ nhan véi tong sé giey
cua mia swdi hang nam.

Trong tredng hop thiét 1ap lai phan bd rhiét dd ngodi trév, phuwong phép thiét 1ap dugc huéng dan
trong Phuy lue D.
6.4 Dic tinh maa swai cua thiét bj ¢6 ning suét cé dinh

Dac tnh naing leong (hidu suét) khi van hanh & tirrg ché d thir, dwoc st dung dé tinh toan hé sb hiéu
qué mua swdilay theo Bang 1.

6.4.1 Dic tinh ning suit sw&itheo nhiét dd ngoai trovi

Qua frinh déng bang & gian lanh dién ra tong pham vi nhiét o ngoai tri tl 5,5 °C dén -7 °C. Gia thiét
réng :y 18 gidm nang sult swdi va cong sudt dién tigu thy do qua trink x& bang 14 1én nhét & 5,5 °C, sau
dé ntd hon khi khi nhié: @& ngoai tréi gidm xuéng va bang 0 & -7 °C.
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a) Trong trwéng hop nhiét @6 ngoai trdi ndm trong pham vi nhiét dd khéng déng bang cia gian lanh
(t<-7°C hodc55°C<t).

Nang suét dw(t) (W) cla thiét bj khi thiét bj lam viéc & ché 46 swdi dm (ng v&i nhiét dd ngodi tréi ¢
thay ddi tuyén tinh theo nhiét 46 ngoai trdi trong pham vi nhiét 46 khéng déng bang nhuw thé hién trén
Hinh A.1 trong Phy luc A, va dwee xac dinh bang cong thire (3)

=7
x(t;=(-7)) (©)

a) Trong trudng hop nhiét d& ngoai trdi ndm trong pham vi nhiét G déng bang & gian lanh
(-7 °C <t<5,5°C).

Nang suét éy(t) (W) cla thiét bj khi thiét bj iam viéc & ché @9 swdi (ng voi nhiét do ngoai troi tj thay

ddi tuyén tinh theo nhiét G4 ngoai trdi trong pham vi nhiét dé déng bang nhw thé hién trén Hinh A.1
trong Phu luc A, va duoc xac dinh bing céng thire (4).

¢I’uLI’ (2) -ffui ('7)

¢ru1_r (!j )=fl'u! ('?]+ 2_(_?)

X(t,-7)) (4)

6.4.2 Dic tinh cong suit dién diu vao theo nhigt dd ngoai trov

a) Céng suét dién GAu vao Py(t) (W) clia thiét bj khi thiét bj 1am viéc & ché 6§ swdi (rng véi nhiét o
ngoai trdi t thay ddi tuyén tinh theo nhiét a4 ngoai troi trong pham vi nhiét @9 khéng déng bang thé
hién trén Hinh A.1 trong Phu luc A, va dwec xac dinh bang cong thire (5)

: Py (7)-Pe (-7
Py (tj )=P!'ul ('7) +%x(t j‘(‘7)) (5)

b) Cong sut dién dAu vao Py(t) (W) cla thiét bj khi thiét bi lam viéc & ché 6 swdi tng véi nhiét 69
ngoai tréi t; thay Gdi tuyén tinh theo nhiét A6 ngoai trdi trong pham vi nhiét @6 @éng bang thé hién trén
Hinh A.1 trong Phu luc A, va dwgc xac dinh béng cdng thire (6):

PI'uM (2) -Pfui (-?)

v g5 ®)

Prr (lj ) =P (‘7) i

6.4.3 Xac djnh tai mda swi (HSTL)

Tai swdi mua swdi (HSTL), Lust, dwge xac dinh bing céng thire (7) nhw sau:
Lusr=2.L, (t; Jxn; o]
=1

6.4.4 Xac dinh ning lweng tiéu thy & ché 49 mia swdi (HSEC)

Nang lwong tiéu thy & ché @6 mua swdi (HSEC), Cuse, dwoc x4c dinh bing céng thirc (8) bang tdng
nang lugng tiéu thy & ché @ swdi rng véi tirng nhiét dd ngoai tréi t;.
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r X(t)xP(t.)xn. &
Cuse =2, S ( } n’*‘ZPm(t,-)"nj (@)
i FpL‘.tj) =1

Khi tai swdi Ién hon nang suét sudi, swdi bd sung bing bd swéi dién s& dwoc tinh dén
Hé sé1am viéc X(t) duwes tinh béng céng thirc (9):

L, ()

X(t,)= J(0) (9)
Hé sé non tai (PLF), Feutt) duoc xac dinh theo céng thire (10) stz dung hé sé suy gidm Co.

Feult) =1 — Co(1-X(t)) (10)
Khi Ly(t) (), X(t)=Fp.{)=1
Nhiét bd sung Pru(t) Xéc dinh theo céng thire 11

Pru(t) = La(t)-6 (Y, (11)

a) Trong pham vi nhiét 6 khéng déng bang (4<-7°C hodc 5,5°C <t)
1) Lam viéc theo chu ky (La(t) <ér(3))
Pru(t) =0
$(t;) = dull) trong cdng thic 9
P(t) = Pr(t)
2) Lam viécdnang suét sudi day ta (La(t) >dulty)
X(t)=Fe(t)=1
$(t) = drally) trong cong thee 11
P(t) = Pu(t)
b) Trang pham vi nhiét 6 dong bang (-7°C <t,<5,5°C)
1) Lam viéc theo chu ky (La(t) <duni(t))
Prit) =0
&(t) = druity) rong céng thire 8
Pt} = Pradt)
2) Lam viéc & nZng suét swdi day 13i (La(t) >¢ridt))
X(t=Fe(t)="
d{t) = dru(ty) trong cdng thirc 11

P{t) = Pr(t)
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6.5 Pac tinh mia swéi cla thiét bj cé ndng suét hai cp

C6 thé st dung hé sb quy dinh trong Bang 1 cho tirng dac tinh.

6.5.1 Dic tinh nang suét swdi theo nhiét dd ngoai tréi

Ning suét 4, (t ;) W) va ¢, (t;) (W) cla thiét bj khi van hanh & ché do-swéi (rng v&i nhiét a4 ngoai troi

t;dworc xac dinh theo cong thire (3) va (12) tvong Gng:

Buin (7) = Bia (=7)
7-(=7)

Brin (1) = Buia (-7)+ x(t;= (7)) (12)

Nang suét Bras (1j) (W) va ¢.,,.(t;) (W) cla thiét bj khi van hanh & ché @ sudi rng véi nhiét dd ngoai

tr&i t; dwee xac dinh theo cong thire (4) va (13) twong Ung:

Brins (tj) = Grin (‘?) + e (7'25?;; (*7) x(t =(¢-7) (13)

6.5.2 Dac tinh cong suét dién diu vao theo nhigt dd ngodi trévi

Céng suét dién tiéu thy F, (t,) (W) va B, (t,) (W) clia thiét bi khi van hanh & ché dd swdi (eng voi nhiét

do ngodi trdi t; dwore xac dinh theo cong thive (5) va (14) tuong ¢ng:

(-7)+ Fon (;)::% (7) x(t;=(-7)) (14)

Cong sult dién tidu thy Py, (t;) (W) va B, (t,) (W) ca thiét bi khi vén hanh & ché do sudi trng v&i
nhiét 46 ngoai tréi t; dwoc xéc dinh theo cdng thire (6) va (15) tong ng:

_ Fuing (2)_Pmin (“7))( (-
P (1) = P (7)4 =8 2 2o (=€) (15)

6.5.3 Xéc dinh tdng tai mua swdi (HSTL)
Téng tai miia swdi (HSTL), Lust dwoc xac dinh theo céng thire (7)
6.5.4 Xac dinh ndng lwgng tiéu thy & ché d% mua swéi (HSEC)

Ning lrgng tiéu thy & ché dd mla swdi (HSEC), Cuse, o xac dinh bing cang thire (16)

Coue= 3, SEXPOID, 5 p e en, 43 Pustm 3 Prston, (19
=] Fo (1)) = =1 =

M&i quan hé gitra 3¢ tinh néng suét sudi va cong suét dign tidu thy voi phy tai swdi & nhigt 4§ ngoai
trdi 1, dwoe thé hién trong Hinh A2 Phu lyc A.
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a) Trong pham vi nhiét ¢6 khéng déng barg (f; £ -7 °C hodc 5,5 °C <t)
1) L&m viéc theo chuky cép thir nhat (La(t) < dmalt))
Prelt) = Pru(t) = Pru(t;) = Otrong cong thirc 16
o(t) = dmin(t;) trong cong thirc 9
Pt) = Pmia(t)
2) Lam viéc theo chu ky c&p ther hai (dmn(t)) < Li(t) < drult))
P(t) = Pui(t) = Peu(t) = O tong céng thire 16
X(t) = Feu(t)=1
Pmt(t) = Xenrlt) X Prin(ty) + (1-Xme(t) X Prat)

¢ﬁ:l (tj] - Lh (tj)
¢m| (tj)'¢min (tj)

Xar ;=
3)Lam viéc & ndng suét swdi ddy tai (Lu(t) > dult))
P{t) = Pm(t) =0
X(t) = Fa(t)=1
d(t) = du(t) trong cdng thirc 11
P(t) = Fru(t)
b) Trang pham vi nhiét 36 ddng bang (-7°C < ;< 5,5 °C)
1) Lam viéc theo chu ky cip t? nhat (cat) <Omindt))
Pmi(t) = Pru(t) = Pra(t;) = Otrong céng thirc 16
&(t) = drind(t) trong cong thire 9
P(t) = Frinel)
2) Lam viéc theo chu ky cap th? hai (dninr(t))< Lalt) <dudlty)
Pit) = Pr(t) = Pry(ti = 0 trong cong thirc 16
Xt) =Felt) =1
Pri() = Xeoilti X Ponins(t) + (1-Xenft)) X Pri (1)

¢ml.f(lj) E Ln (tj]

X ()=
i ( J) ¢m:,f (t j) - ¢min.r (lj}

3, Lam viéc & nang subt swd day tai (Lat) > drudt))

P(t) = Pmdt) =0

TCVN 10273-2:2013

(17)

(18)

(18)

(20)
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X() = Fpu(t) = 1
o(t;) = dr(t) trong céng thire (11)
Pt) = Pr(ty)

6.6 Dic tinh mia ste&i ciia thiét bi ¢6 nhidu cip ndng suit

6.6.1 Djc tinh nang sut sw&l theo nhigt 6 ngoai troi

Nang sudt g, (t,) (W), &, (1) (W), 8,,(t) (W) va 8, (t;) (W) cda thiét bj khi van hanh & ché dd sudi

rng vé&i nhiét @9 ngoai tro t; dwerc xac dinh theo céng thire (3), (12), (21) va (22) twong tng:

b (t,) = e (=7 Ai)(—‘ﬁ‘;)(— x(t, = (-7)) 21
M)M?)ﬁ'-’—(;—)?ﬂ%(——)- (T 22)

Nang sut gy (t,) (W), Binr (t,) (W), 6y (1)) (W) v 6 (t'}) (W) clia thiét bj khi van hanh & ché 66 swéi
tng vé&i nhiét G§ ngoai trd {; dwore xac dinh theo cdng thire (4), (13), (23) va (24) twong rng:

o (1) = o ( 7)+%—f;‘3('7)x(tj ={%) (23)

‘ﬂmf.f (2) = Ghar (_?)
2-(-7)

thacr (1) = e (-7)+ x(t, = (7)) (24)

6.6.2 D¥c tinh céng suét dién tiéu thy theo nhiét 44 ngoai trov

Cong sut dién tidu thy By, (t,) (W), P, (t) (W), P (t,)(W) va B, (t,) (W) cla thiét bj khi van hanh

& ché db swdi (ng v&i nhiét @6 ngoai troi t; dugc xac dinh theo cdng thire (5), (14), (25) va (26)
tweng (rng:

P, (2)-P,

P (1)) ~Pus ('ﬂ*%xﬁ 70 (25)
Pour (7) P (-7

P (1) =P (-7)+ %‘lx{t].{.'jn (26)

Cong suét dign tieu thy P, (t;) (W), Py (t) W), P (t) (W) va R (1)) (W) clia thiét bj khi van

hanh & ché dd swdi (ng véi nhiét 6 ngoai trdi 4 degc xac dinh theo cdng thire (6), (15), (27) va (28)
twong ¢ng: )
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Vo mr.z) F {7)
P ()= Poo (1) + =252 =

x(t;-(-7)) (27)

: (_?)_'_ Rm”EZ)—P ’ )

P (t;)= Pos e ORI (28)

6.6.3 Xac dinh tdng ti mia sudi (HSTL)
Téng :3i mba swdi (HSTL), Lust dr¢c xac dinh theo cdng thirc (7)

6.6.4 Xac djnh.ning legng tiéu thy & c1é d mia swéi (HSEC)

Khi di lidu v& n3ng suét swdi tai nhd nhat c6 sin, nang lwgng tiéu thy & ché d6 mua swdi (HSEC),
Cuse, Jwgc xac dinh birg cong thire (29)
X(t ) P(t)xn; Q& n
,EE—Z L+ P, (t,)*n; +ZPM(t )*n, +ZP&(t y*n +Z ,(6)%n,+ ) Poy, (t,)xn; (29)
m B = =1 i
Khi di ligu vé ndng sudt swdi tai nhd nhél chira biét, ndng lwong tidu thy & ché dd mua swdi (HSEC),
Chse, dwgc xac dinh béng cdng thire (30):

Cus Z — i ] Z":th(t )xn, +ZPﬁ(t y*n, +2Pm(t )*n; +Z Paw(t;)7n, (30)

=1 :1, (t ) = =t =l

X(t;)<P(t;)*n,

Méi quan hé gitra d&c tinh ning suét swd va cong sudt dién tidu thy véi phy 13i swdi & nhiét A6 ngoai
troi t Jugce thé hién trong Hinh A.3 Phu lyc A.
6.6.41 Trwdng hep tinh toan bing céng thirc (29)
a) Trong pham vi nhiét 46 khéng déng barg (4<-7°C hodc 5,5°C <t)
1) Lam viéc theo chuky cap thr nhét (La(t) <dmilt))
Prmn(t) = Pr(t)= Pe(t) = Pex(t) = Pri(t) = 0
&(t) = dnin(ty) trong cong thirc 8
P(t) = Pan(t)
2) Lam viéc theo chuky cp thi hai (dain(ty))< Lalt) <énar(t;)
P(t) = Ps(t)= Pre() = Pex(t) = Pau(t) =0
X(t)=Fpy(t)=1
Pran(t)=Xmn(t) XPain(t) + (1-Xmn(t)) X Pras(t) (31)

¢mr(tj) i Lh(tj)

X o (t))=
: (tj) ¢haf(tj)_¢min(tj)

(32)
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3) Lam viéc theo chu ky cép thr ba (dnarlt))s Lnlty) Sdwi(ty)
P(t) = Pmn(t)= Pre(t}) = Pex(t) = Pru(t) =0
X(t)=Fe(t)=1

Par(t)=Xnrlt) XPrar(ts) + (1-Xn(t)) X Pralty)

X .(t.)= ¢ru|(l '!) - L‘h(t'!}

B () = (t))
4) Lam viéc theo chu ky cép thir tw (dr(t))< La(t) <den(t;))
P(t) = Prn(t)= Prdt) = Pex(t) = Pry(t) = 0 trong cong thirc 29
X(t)=Fe(t)=1
Pre(t)=Xee(t) XPrui(t) + (1-Xee(t)) X Pex(t)

¢m (lj) 8 L]: (tj)
‘:ﬁ:x:(tj) "¢ru:('-j)

Xelt))=

D6i véi nhirng thiét bj khang 1am viée & ning suét swoi qua tai
P(t) = Pmn(t))= Prilt}) = Pex(t) =0
X(H)=Feu(t)=1
&(t) = $ralty) trong cong thire 11
Pre(tj) = Pra(t)
5) Lam viéc & nang sudt swdi qua tai (Lu(t) >den(t))

P(t) = Pan{t)= Pult;) = Peelt) =0

X(t)=Fec(t;)=1

d(t;) = denlt;) trong cong thirc 11

Déi voi nhirng thiét bj khéng 1am viéc & nang suét swdi qua tai viéc tinh toan 1 khéng cin thiét.

b) Trong pham vi nhiét d déng bang {(-7°C <<5,5°C)
1) Lam viéc theo chu ky cAp thi nhat (La(t) Sdmin(t))
Pan(t) = Pa(t)= Prelly) = Pexlt) = Pru(t) =0
$(t) = dminslty) trong cbng thire 9
P{t) = Pain(t)
2) Lam viéc theo chu ky c&p th hai (dminsty))< Ln(t) <bnar L)

P(tj) = th{t;)= pfa(ti} = Pg‘t(tj) = Pnn(tj) =Q
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X(t)=Fpu(t)=1
Prn(t)=Xmn(t) XPrindt) + (" -Xen(t;)) X Prat () (37)

%.ﬁr(ti) - Lh(tj:

Kot i e ) <o
3) Lam viéc theo chu ky cép :hir ba (duar(t) < Lall) <ordt))

P(t) = Pmnlt) = Pre(t) = Pealt) =Pru(t) =0

X(t)= Far(t)=1

Pult)=Xa(t) XPats(t) + (1-Xnt)) X Pras(t) (39)
4) Lam viéc theo cru ky cap thir tw (ou(t)< Lu(t) <bead!p)

P(t) = Prnlt)= Pu(t) = Pex(t) = Pra(t) =0

X(t)=Fe(t)=1

Pre(t)=Xe(t) XPrus(t) + (1-Xre(t)) X Pexte(t) (41)

X, (1= Feurt) TaC,) (42)

Bonr (1) B (85
péi voi nhirng thiél bj khang 1am viéc & nang suat swdi qua tai
P(t}) = Prn(t)= Padt) = Peq(t) =0
X{t)=Fp()=1
() = drui(ty) treng cong hire (11)
Pre(t) = Praa(t)
5) Lam visc & nang suat swdi qua ti (La(t) >dea(t))
P(t) = Prmn(tj)= Prlt) = Pr(t) =0
X(t)=Fe(t)=1
O(t)) = dext(t) trong cong thire (11
Prt) = Prs(t)
Déi v&i nhizng thiét b khdng Iam vige & nang sudt swdi qua tai viéc tinh toan Ia khang cén thiét
6.6.4.2 Trurong hep tinh toin bing ¢dng thirc (30)

a) Trong pham vi nhiét 36 khéng déng bang (-7 °C hodic 55°C < t)
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1) Lam viéc theo chu ky cap th(r nhét (La(t) < dner(t))
Pre(t) = Pre(tj) = Pexlt) =Pru(t) =0
¢(t;) = dnar(tj) trong cbng thire 9
Pt) = Prart)

2) Lam viéc theo chu ky cAp thi hai (dnar(t))< Ln(t) <prlt;))
P(t) = Pie(t) = Poalt) = Pru(t) =0
X(t)=Feu(t)=1
Pndt)) duwge xac dinh theo cdng thive (33)

Xurlt) duwere xac dinh theo céng thire (34)

3) Lam viéc theo chu ky cAp thek ba (Grut))< Lat) Shenlty)
P(t) = Prlt) = Pex(t}) = Prau(t) = 0 trong cong thirc (30)
X(t)=Fp (t)=1
Pre(t) duge xac dinh theo céng thirc (35)

Xre(t) dugre xac dinh theo céng thire (36)
Dbi vdi nhirng thiét bj khdng lam viéc & nang suét swdi qua tai
P(Y)) = Pr(tj) = Pex(t) =0
X({t) = Fau(t)=1
&) = drlty) trong cbng thire (11)
Pre(t) = Pr(t)
4) Lam viéc & ndng suét sudi qué tai (Ln(t) >dex(ty)
P(t) = Pult)) = Pre(t) =0
X(t)=FeL(t)=1
d(t;) = dex(t)) trong cdng thire (11)
P(tj) = Pex(t)
Dbi véi nhirng thiét bj khéng 1am viéc & ndng suat swdi qua tai viée tinh todn 1a khdng cin thiét.
b) Trong pham vi nhiét §5 déng bang (-7°C <t<5,5°C)

1) Lam viéc theo chu ky cép thir nhét (Ln(t) <onars(t))

Pui(t)= Pre(tj) = Peu(t) =Pru(t) =0

() = dnars(t) trong céng thirc (9)
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P(t) = Prardt)

2) Lam viés theo cha ky cap ‘hir hai (gardt))s Lalt) Sdrdt)
P(t) = Fie(t) = Pas(t) = Ps(t) =0
X(t)=Fp.(t)=1

Fa(t) dwoc xac dinh theo cdng thirc (39)

Xu(t) dugc xac dinh theo cong thirc (<0)

3) Lam viéc theo chu ky cap th? ba (dudt)) < Lalt) Sdeadt))
P()= Pat) = Puc(t) = Pra(t) =0
X(W)=Fru(t)=1
Pre(t) drgc xac dinh theo cong thiz (41)
Xi(t) éroc xacdinh thec cong thic (42)
Déi véi nhirng thiét bj khong 1dm viéc & ndng sult sudi qua tai
P(t) =Prdt) = Pea(t) =0
X(t)=FeL(t)=1
o(t) = brudlty) trong cong thire (11)
Pre(t) = Pras(t)

4) Lam viéc & nang suét swoi qué tai (La(t) >deadt))
P(t) =Pn(t) = Pe(t) =0
X(t)=Fe(t)=1
$(t) = dexe(ty) trong congthirc (11)
Prit) = Prat)

946i véi nhirng thié: bj khdng 1am viéc & ndng suét swdi qua tai véc tinh toan 1a khong cén thiét
6.7 Dic tinh mba swdi cha thiét bj diéu c6 ning sudt vé cip

Caz hé sé thé hién trong Bang 1 ¢6 thé dwoc st dung cho méi dictinh.
6.7.1 Bic linh ning suit sudi theo nhiét dd ngoai troi

Nang sut ¢,,(t,) W), @..(t)W), 4..(t;)) (W) va 4, (t;)(W) clia thiét bj kni van hanh & ché @6 sudi
ng v&i nhiét a6 ngoai trdi t; drge xac dinh theo cong thire (3), (12, (21) va (22) twong ng:
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NENg suét B, (t;)) W), B c(t,) W), Boe(t)) W) VA 6, (t;) (W) clia thiét bj khi van hanh & ché @b
swéi (’ng v&i nhiét G4 ngoai tréi t; deec xac dinh theo cong thire (4), (13), (23) va (24) tvong tng:

6.7.2 Dic tinh cdng suét dién tiéu thy theo nhiét 43 ngoai troi

Céng suét dign tidu thy By (t,) (W), Py, (t;) (W), P (t;) (W) va By (t;) (W) clia thiét bj khi van hanh & ché
@b sw&i (rng véi nhiét o ngodi trdi § duge xac dinh theo cdng thire (5), (14), (25) va (26) twong ng:

Cong suét dién tiéu thy By, (t;) (W), By (t;) W), P (1)) (W) va R (1)) (W) cla thiét bj khi van hanh &
ché do swdi (png voi nhiét dd ngodi trov t dwege xac dinh theo cong thire (6), (15), (27) va (28) twong ng.
6.7.3 Xac djnh téng tai mua swoi (HSTL)

Téng tai mua sudi (HSTL), Lust dugc xac dinh theo cong thire (7)

6.7.4 Xac dinh ning lweng diu vao & ché dd swédi mia (HSEC)

M&i quan hé gilra d3c tinh nang suét swdi va cong sut dién tiéu thy voi phy tai swdi & nhigt a§ ngoai
trdi t; duoc thé hién trong Hinh A.4 Phy luc A.

Khi di lidu vé nang suét suwdi t3i nhd nhat cé sin, nang lwong tiéu thy & ché dd swdi toan mua
{HSEC), Cuse, dwgre xac dinh theo ¢cdng thire (29)

Khi di¥ liéu v& nang suét swdi tai nhd nhat chira biét, nang Iveng tiéu thy & ché @6 sudi toan mia
(HSEC), Cuse, droic xac dinh theo cdng thire (30)
6.7.4.1 Trwong hop tinh toén bing céng thirc (29)
a) Trong pham vi nhiét G§ khdng d6ng bang (f < -7 °C hodc 55°C < t)
1) Lam viéc theo chu kY (Ln(t) <éminlt))
Pan(t) = Prt)= Pre(t) = Pex(t) = Pru(t) = 0
&t} = dmin(ty) trong cdng thirc (9)
P(t) = Pia(t)
2) Lam viéc trong pham vi ning suét swd tdi nhd nhét dén nang suét swdi nira tai(dmn(h)) < Lalt) <
Onar(ti))
P(t;) = Pu(t) = Prelt) = Pealt) = Pru(t) =0
X(t) = Feu(ty) =1

Corl(t), hé& sbé hidu suét (COP) & nhiét dd ngoai trévi t, durge xéc dinh nhur sau:

20 3
Ce (43)
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Gia thiét rang COP thay ddi tuyén tinh theo nhiét d ngoai tr&i khi nang suét thay ddi lién tuc

Copmin (1 )Copnar (t)
t, -ty

Copamh =Coppr (tg)F *(tjty) (44)

Trong dé
t4 12 nhiét do ngoai tréi khi phy tai swdi bang ndng suét sudi nlra tai (xem Phy lyc E);
Cop nalts) droc Xac dinh theo cong thirc (43) khi d(t) =¢nats) VA P(t) =Ppa(te):
t, 12 nhiét d¢ ngoai tréi khi phy tai sudi bing ndng sudt swdi tai nhd nhat (xem Phy lyc E);
Copmin(ty) dwgc xac dinh theo cdng thire (43) khi $(t) =¢min(t) VA P() =Prmin(te):
Pmn(t) durgre x4c dinh bang cdng thirc (45).

_ L)
P(t,) _Co,,{t,-)

(45)
Trong dé Cop(t) = Copmn(ty)
3) Lam viéc trong pham vi nang suét sudi nira tai dén ning sudt swdi Gy tai (dnadt))< Lalt) <brt))
P(t) = Pmn(t)= Pre(tj) = Pext) = Pru(t) =0
X(t)=Fev(t)=1
Copl(t), hé s6 hiéu sudt (COP) & nhiét dd ngoai tri t, dwec xac dinh theo cong thive (43)
Gia thiét ring COP thay ddi tuyén tinh theo nhiét @ ngodi tréi khi ndng sudt thay ddi lién tyc

COI‘-‘,haf (t q )'Ccp.nn (13 )
t,-t

4™

Copnt =Coppu(t)* x(t;-t,) (46)

Trong do
t, 12 nhiét do ngoai trdi khi phy tai swdi bing ning suat swdi day tai (xem Phu lyc E);
Copnilta) durge xac dinh theo cdng thire (43) khi ¢(t) =¢ni(ta) va P(t) =Pu(ta);
tq la nhiét dg ﬁgoéi tréi khi phy tai swdi bang nang sut sudi nira tai (xem Phy luc E);
Copnalts) duwge xac dinh theo cong thire (43) khi ¢(t) =0narlts) va P(t) =Pnarlts);
Pn(t) dugc xac dinh béng cong thirc (45), trong dd Cop(t) = Copnlt).
4) Lam viéc voi nang sudt swdi ddy tai hodc trong pham vi nang suét sudi ddy tai dén ning suét
sUdi qua tai (drilt))< Lalt) Sexlty)
Déi v&i nhirng thiét bj khdng Iam viéc & nang suét swdi qua tai
P(t) = Pran(t)= Parlt)) = Pexlt) =0

X(t)=Fe(t)=1

(5
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o(t) = drulty) trong cong thire (11)

Prelt) = Prult)

Néu co ché d6 qua tai

P(t) = Prn(t)= Pra(t)) = Pen(t = Pru(t) =0
X(t)=Fp (t)=1

COP.ful (ta )_CO.Pm (ta )

ta-th

COF,I’e(t,):CGP,exl (th)+

X(tj'th) (47)

Trong do
t» 1& nhiét d6 ngoai tréi khi phy tai swéi bing nang suat swdi qua tai (xem Phy luc E);
Copeultn) drge xac dinh theo cong thirc (43) khi o(t) =¢ex(ts) va P(t) =Pealtn);
t, 1a nhiét a4 ngodi trévi khi phy tai srdi bng nang suét swdi day tai (xem Phy lyc E);
Cor wilta) dwoc xac dinh theo cong thivc (43) khi ¢{t) =dr(ta) va P(t) =Peylts);
Pre(t) duroc xéc dinh béng céng thirc (45), trong @6 Coplt) = Cop_fe{tj).
5) Lam viéc & nang suét sudi qué tai (La(t) >dexlt))
P() = Pan(t)= Prdti) = Peet) =0
X(t)=Fe {t)=1
o(t) = dealty) trong cdng thire (11)
Dbi véi nhirng thiét bi khéng lam viéc & nang sudt swdi qua tai visc tinh todn la khéng can thiét,
b) Trong pham vi nhiét 4§ déng bang (-7°C <t<5,5°C)
1) Lam viéc theo chu ky (Lu(t) SOmns(t))
Pan(t) = Pu(t)= Pre(t)) = Pex(t) = Pru(t) =0
¢(tj) = dminelty) trong cdng thirc (9)
P{t) = Prina(t)
2) Lam vigc trong pham vi nang suét swditdi nhd nhat dén niing suét sudi niva téi (omint))< Lalt)
<tnats(t))
P(t) = Pull)= Pre(t;) = Pex(t) =Prult}=0
X(t)=Fp.(t)=1

Claes ) 0]
C = t. W+ OP,min,f \"r OPhalf \"e
OP,mh,l opmr,r( d) t, -t=

x(t ; -t,) (48)
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Trong dé
t, 14 nhiét @& ngoai trdi khi phy tai swéi bing ning suét swdi tai nhd nhat khi 1dm viée & ché @
dong bang (xem Phy luc E);

Cop.mini(ty) durgc x&c dinh theo cong thirc (43) khi §(t) =pmn(t) va P} =Pmint);
t. 1a nhiét 38 ngoai trdi khi phy tai swéi bng nang suét swdi niva tai khi lam viéc & ché @6 déng
bang (xem Phuy luc E);
Copparilte) e xac dinh theo cong thire (43) khi (1) =pnarslte) V& P() =Prars(te):
Penlt) dugc xac dinh bing cdng thirc (45), trong d6 Cor(t) = Cop mnt).
3) Lam viéc trong pﬁam vi nang sult swdi nlra tai dén nang sudt sudi day tai (gra(t))< Lalt)
<4 f(ty)
P(t) = Prn(t)= Pre{t) = Pex(t) = Pra(t) =0
X(t) = FeL(t)=1
Coelt), he sb hidu suit (COP) & nhiét d ngoai trdi t, dugc xac dinh theo cong thire (43)
Gia thiét ring COP thay ddi tuyén tinh theo nhiét dd ngoai tr&i khi nang suét thiét bj thay dai lién tuc

Coppare (8 ) Copsue (1)
1,

Copnir =Copsuns )+ *(t,-t,) (49)

Trong do
t, 12 nhiét @ ngoai irdi khi phy tai swdi bdng nang suat swdi day tai khi lam viéc & ché dé dong
bang {xem Phuy luc E); '
Cop ity duoc xac dinh theo cdng thire (43) khi ¢(t) = draslty) va P(t) =Pty
t, Ia nhiét @ ngoai trai khi phu tai swdi bing nang sudt swi niva tai khi lam vige & ché d déng
bang (xem Phu luc E);
Copnats(te) dwge xac dinh theo cong thivc (43) khi ¢(t) =¢narlte) va@ P(t) =Pnarste):
Put) duoc xac dinh bing cong thivc (45), trong d6 Coe(t) = Coppilt).
4) Lam viéc v6i nang suét sudi day tai hodc trong pham vi nang suét swdi ddy tai dén nang suét
swdi qua tai (radt))< Lalt) <easdt))
Péi v&i nhirng thiét bi khang lam viéc & nang suét swdi qua tai
P(t) = Pmn(t)= Pr(t) = Pex(t) =0
X(t) = Fa(t)=1
$(t) = dru(t) trong cong thiee (11)

Pre(t) = Pt
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Néu c6 ché dd qua tai
P{t) = Pan(t)= Prilt) = Pex(t)) = Pau(t) =0
X(t) = Fpu(t) = 1

opins (8} Copexs (tr)

t,t

C
Copser (1;)=Copxie (te )t x(t;t,) (50)

Trong do
t, 1a nhiét dd ngoai trdi khi phuy tai swdi bang nang suét sudi qua tai khi lam viée & ché 46 dong
bang (xem Phu luc E);

Cop exslty) dirgre xac dinh theo cong thikc (43) khi §(t) =deardts) va P(t) =Peqsts);

t, 13 nhi&t 3% ngoai troi khi phy tai swdibang nang suét sudi ddy tai khi 1m viéc & ché @6 dong
bang (xem Phu luc E);

Copmilty) dgc xac dinh theo cdng thirc (43) khi ¢(t) =dnty) va P(t) =Prisdte);
Pr(t)) duoc xac dinh béng cong thirc (45), trong d6 Cop(t) = Cop e.lty)-

5) Lam viéc & nang sudt swdi qua 1tai (Ln(t) >dexdt))
P(t) = Prn(t)= Prlt) = Prelt) =0
X(t)=Fp(t)=1
o) = den dty) trong cong thire (11)
Pr(t) = Pradt)
Pé&i v&i nhirng thiét bj khdng 1am viéc & ning suét swdi qua tai viéc tinh toén 1a khéng cén thiét.
6.7.4.2 Trwing hop tinh toan bing cong thirc (30)
a) Trong pham vi nhiét @6 khéng déng bang (t < -7 °C hodc 55°C < t)
1) Lam viéc theo chu kY (Ln(t) <dnar(ty)
Pri(t)= Pie(t)) = Pexft) =Prult) =0
&) = dnarlty) trong cong thirc (9)
P(t) = Pra(t)
2) Lam viéc trong pham vi nang suét swdi nira tai d&n nang sult swdi ddy tai (dredt))< Ln(t) <buit))
Tinh toén twong ty nhuw 6.7.4.1 a) 3).

3) Lam viéc v&i ndng suét swdi dhy tai hodic trong pham vi ning suét swéi ddy tdi dén nang suét
sudi qué tai (dilt) < Lnlt) < dex(t))

Tinh todn twong tw nhw 6.7.4.1 a) 4)
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4) Lam viéc & ndng suét sudi qua tai (Lalt) > dexlty)
Tinh toan twong tw nhwr 6.7.4.1 a) 5)
b) Trang pham vi nhiét 49 ddng bang (-7 °C << 5,5 °C)

1) Lam viéc theo chu ky (La(t) < dnart))

Prrt) = Pre(t) = Pexelt) = Prult) =0

§(8) = dnas(t) trong cdng thic (9)

P(t;) = Praral(ty)
2) Lam viéc trong pham vi ndng suét sw&i niva tai dén ning suat swdi diy tai (dnars(t))< Lalt) <o i(t)
Tinh toan tvong tw nhuw 6.7.4.1 b) 3)
3) Lam viéc véi ndng sudt swdi day tadi hodc trong pham vi nang sudt swéi day tai dén nang suét
SWoi qua tai (drlb))< Lalt) <dext))
Tinh toan twong tw nhwr 6.7.4.1 b) 4)
4) Lam viéc & nang suét swdi qua tai (La(t) >dendt))

Tinh toan twong ty nhw 6.7.4.1 b) 5).

7 Bao cao thw

Bao cdo thir phai gém:

a) Kiéu thiét b;

b} Danh myc cac diém thir bat budc da thiec hién, gia trf nang suét swdi va COP thu duoc;

¢) Danh muc cac diém thir tuy chon @ thue hién, va gia tri nang suét swdi va COP thu duwoc:

d) Cac gia tri mac dinh da sl dung;

e) Béi véi hé théng da cum, td hop céc gian trong nha va gian ngoai troi.

D&i voi thidt b cd nang sudt swdi dm vé cp,phai chi ra cac cai dt tan sé dbi v tirng phép thir.

Hé sé higu qua swdi toan miua (HSPF) phai céng bé gia trj dén 3 chir sb c6 nghia, cb tham khao dén

tai swdi xac dinh chudn va phan bd bin nhiét dé ngoai tr&i chudn st dung.
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Phu luc A
(tham khao)

Céac hinh vé
W) pr?) e Pra(t)
Prf(2 e L
Y2 Ph(-7) 4 Prus(i)

(W) @1(7) BN

! @ (1)
0.82x @xl(7) =
Y1 PrLE)- -~ e -
D:n(-7) — x E
-7
CHU DAN:

X Nhiét 46 ngoai tréri
Y1 Nang sudt swdi hoic tai swdi

Y2 Cang suét dién tiéu thy

Hinh A.1 — Nang sult sw&i, cong suét dién tidu thy va tai swdl abi véi
thiét bj c6 ning suét swdi cé dinh
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(W) Psa(r))
Pﬁl[(?) -t
PfuLf(z) _— __._.;;--""'J
" Pii(-7) t—sem=prr0y |
Prain £(2) _;.:______:::_-4r;:._-—-
s Ty —
Pmm( L Y 5 mi.u:f(fj)
L,
\ (Dﬁ\l(f-)
W) Pu) i i J
P - = i
0.82x %1(2?1 T
Daal(-7 I - 3 i il 1
Y1 @E:ﬁ(_{% 5.11.!'(2‘_]) >| b— CDmul(.-'J)
CDm.in,f(E O S -M?l"ji"<
. A it |
Prnin(-7) Duins(f]) |
E
Lt BN S S T R 1 O | E ! )
& 0 2 557 10 17
X > [ (°C)
CHU DAN:

X Nhiét 46 ngoai troi
Y1 N2ng suét swdi 4m hoic tai sudi &m

Y2 Cdng suat dign tiéu thy

Hinh A.2 - Ning suit swdi, cong suit dién tiéu thy va tai swéi
ddi v&i thiét bi cé hai cip ning suit swoi
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.

r//’ Pext (7))

W Pext f(2 " e
W) Lege) et () Pra()
Pexi(-7) T o
2 ﬁ’;‘;'f(( ?7)) e ProLf(4) — Puas(1j)
I TRl i .
) [ P L — P
Puain(-7) | e Bt () _— Per(7))
L, @& 1
4 D7) D i et “Wextf (il Prul 1 )
Dex, !‘(2) x * ""f.-- Nl
’) . ;? o .t — [« _ -
Y1 0.82 ng?\t}'f } = e -—___':_:3- _—  ®nat ()
&;1((.% ml'f(ri)__k_:-_-_' "'"':-.-.-_:".___ _— @min (1))
th,-, T Pragi(l ..ot T i ne
CDmi.n(- 7) @mﬂ ( 1-.])

CHU DAN:
X Nhiét 46 ngoai trei
Y1 Nang suét swdi Am hoac tai swdi &4m

Y2 Céng suat dién tidu thy

h 0 ty fa ?Sfﬂ' 710
a - .

> [ (°C)

Hinh A.3 - Nang suét sw&i, cdng suit dién tidu thu va tai swéi
dbi véi thiét bj c6 nhidu cAp ning sult swoi
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COP hnf(

Copaaly)

Y3 cor_ﬂfofw‘”

(W)

Y2

(W)

4

Y1

op-n.r to

by

Pexi(-7)
Pr(-7)
Phaf(?)
Prat(-7)
Pin(7}
Puin{-7)

D7
@'e‘it(ﬂ }7

0.82x ﬂﬁml(?}
gwlfi(_'f?
ful( -
Qumin(7
Bt 7%
Puin(-7)

CHU DAN:

X Nhiét dd ngoai trevi

Y1

Y2

Y3
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Cop i)
op £ | Pali)
. = e;t}:(__lj-}__. . el P (q)
— Pl £(/]) ] Pratlf)
| =T e
el M—W- —_r_‘#;___...—- Pimin (IJ)
o B ;lnin,f(f_]) - Dex(n))
el
I; (q} - :
el o
- = 1. "-gr"__...-—’ @h'lf(f‘j )
LG e A - Ouin (1))
@minf1 (4]) l
1 1 1 il 1 ] L | 1 | |! | ! 1 1 | i |
-7 fh f ? fg') l¢ fa {tﬂ 10 |7
5.5
X » ; (°C)

Céng suét dién tiéu thy

He sb hiéu suat (COP)

Nang suat swdi dm hoic tai swdi dm

Hinh A.4 — Ning suét sw&i, cong suét dién dau vao, tai swéiva COP

déi voi thiét b didu chinh ning suit vo cép
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Phu luc B
(tham khao)
Tinh toan hé sé hiéu qua mua swé&i tong (THSPF)
B.1 Yéu cau chung
Phan phu luc ny &p dung cho thiét bj chi diing d& sudi va thiét bi cé khd nang dao chiéu.
B.2 Phwong phéap do dién ning tiéu thy trong ché dd khéng hoat déng

Thiét b van dwoc két ndi v&i ngudn dién sau 6 h ngét may. Diéu kién nhiét d§ trong nha va ngoai trdi
bang 20 °C ¢é thé dat dwoc. Dién nang tiéu thy sé& duoc do sau mdt gidr cac dibu kién nhigt do dat can
bing. Thir nghiém twong tw duge I3p lai véi didu kién nhiét d6 5 °C, 10 °C va 15 °C véi thoi gian &n
dinh 1a 2 h cho m&i phép thir nghiém. Nhur mét treeng hop tham khdo, gié trj dién nang tiéu thy sé
dwoc nhan voi hé sb khéi lugng nhu trong Bang B.1 sau do tich phan @é tinh ra Ivong dién nang tiéu
thy & ché @6 khong hoat ddng, Pi. Viéc tinh toan cong suét khong hoat déng c6 thé cling phai tinh dén
anh hudng clia cac didu kién thoi tiét va bidu db van hanh.

CHU THICH: Néu két qua ciia cac phép thir nghiém & 20 °C va 5 °C cho két qua sai khac trong khodng 5 % hozc
1 W thi cac phép thir &nhiét d& 15 °C va 10 °C |2 khang bét budc. Gia tri frung binh clia céc két qua nay dwoc st
dung cho bén diéu kién nhiét 36 xem xét.

Bang B.1 — Gi4 trj trong sé tham khao @& xac djnh dién nang tiéu thy & ché do khéng hoat déng

Pidu kién nhiét d§ 5°C 10°C 15°C 20°C

Trong sé 0,05 0,13 0,27 0,55

Dién nang tiéu thy & ché 6 khdng hoat ddng (IAEC) dugc xac dinh theo cong thirc (B.1)
Cie=H,x*P, (B.1)
Trong do
Ciae 12 dién nang tiéu thy & ché dd khéng hoat ddng;
His 12 b gi&r & ché do khéng hoat ddng dwoc cho trong Bang B2;
P., 12 khéi lwong dién naing tiéu thy trung binh.

B.3 Tinh toan hé sé hidéu qua mua swéi tdng (THSPF)
Hé sb6 hiéu qua mua sudi tdng (THSPF), Fruse, dw@c xac dinh bdi cdng thive (B.2)

Frusp=Lust /(Cyse ¥Cae) (B.2)

Tinh to&n Lustva Cuse theo phan chinh cia TCVN 10273-2(1SO 16358-2).
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pién nang tiéu thy & ché dé khéng hoat ddng (IAEC), Ciag, dwerc tinh bang céng thire (B.1).
Sé gio mac dinh & cdc ché do dé tinh toan hé sd hiéu qué mia sudi tong tham khao duwec thé hién

trong Bang B.2. Viéc tinh todn hé sé hiéu qua mua swéi tdng cling can phai k& dén anh hudng sé gier
phan phéi & ché d6 khac

Bang B.2 - $& gi& mic dinh & cac ché do dé tinh toan hé sé higu qua mia swoi tdng tham khio

) Ché d6 hoat ddng, | Ché a6 khdng hoat ddng, | Chét d ngét két nébi,
Thiét bj
h h h
Chi swdi 2866 4077 1817
Do chidu 2866 4077 0
(Lam lanh: 1817)
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Phuluc C
(qui dinh)

Phwong phép thir va tinh toan hé sé suy giam ctia chu ky lam viéc

C.1 Thir sw&i theo chu ky

Thir swdéi theo chu ky phai duoe thye hién theo Phy lyc A cia TCVN 6576 (ISO 5151) va Phuy lyc B
cla TCVN 6577 (1ISO 13253) va TCVN 9981 (ISO 15042) cling nhw qui dinh trong C.2 ctia Phu luc nay.

Didu kién thir swdi theo chu ky dwoc thé hién trong Bang C.1.

Bang C.1 - Diu kién nhiét 4 va dd 4m déi trong thir swéi theo chu ky

Nhiét o trong nha, Nhiét d§ ngoai trovi,
Thtr nghiém (°C) (°C)
Biu khd Béu wétmax Biu khé Biu wét

Thir nghigém A (bét budc)

20 15 7 6
On dinh
Thir nghiém B (tuy chon)

20 15 7 6
Chu ky

CHU THICH 1: Duy trl hidu ap suét tinh hoc &p suét d8ng tai voi phun khang khi trong thév ky ON bing higu ap suit
tinh ho#c &p suét dong do dugc trong subt thlr nghiém A.

CHU THICH 2: D&i véi thiét bj didu chinh niing suét va cép, thir nghiém swéi theo chu ky 12 khéng cdn thiét. Théng tin
trén chi d& tham khéo.

Théi gian cla giai doan BAT (ON) va TAT (OFF) trong thir lam viéc theo chu ky nhu thé hién trong
Bang C.2.
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Bidng C.2 - Thei gian cla giai doan ON va OFF trong thiy 1am viéc theo chu ky

Khoang théi gian
. . 1 chu ky
Kidu thiét bj Ché d 1am viéc (min) chu iy
(min)
ON OFF

Kidu n3ing sudt cb dinh | Nang sudt swdi day tai 6 24 30
Kidu didu chinh ning | Ning suat swdi tai nhé nhét 6 24 30
suét hai ¢dp
Kiéu didu chinh nang | Ning suét sudi nira tai hodc- 6 24 30
sudt da cdp Nang suét sudi tai nhé nhét *
Kiéu didu chinh ning | NZing sult sudi nira téi hodic 12 48 80 |
sudt vé cap® Ning suét swdi tai nhé nhat ®
* Néu kh8ng thir nghiém dugc & ché d8 13m viéc ndng sudt sudi 4m nia i thi phdi thi» nghiém & ché @8 ning sut
sudi tédi nhd nhét, khi 46 ché 3 vAn hanh &n dinh nang sudt swdi 1di nhd nhit dwgc do dac..

C.2 Qui trinh thtr

C.2.1 Quitrinh thir 881 v&i ché dé swdi, trang thai 6n dinh (thir nghiém A)

Trwdce khi ghi sé liéu trong thir trang thai &n dinh, van hanh thiét bj it nhat 1 h sau khi dat dwec trang
théi én dinh.

Ghi lai gia trj ndng suét swdi va céng suét dién tiéu thy trong thr trang thai 8n dinh. D& chuén bi cho
thir lam viée theo chu ky C.2.2, ghi lai lwu lugng thé tich khdng khi trong phéng trung binh nhin duoc
tlr hodc chénh léch p suét hodc ap suét dong tai voi phun Iwu Iwgng va déc tinh clia khéng khi.

€.2.2 Qui trinh thir @8 v&i ché a4 swai la viéc theo chu ky tity chon (thir nghiém B)

C.2.2.1 Didu kién thir

Sau khi hoan thanh thl trang thai dn dijnh, thao thiét bj thir theo phirong phap Entanpi khéng khi bén
ngoai, néu c6 két ndi, va bat dhu van hanh theo chu ky OFF/ON may nén bang tay. B6 tri thir cin giéng
v&i bd tri trong thir trang thai dn djnh. Khi thir nghiém bom nhiét, gitr van ddo chidu khi may nén OFF &
cung vj tri khi may nén ON, trir khi thay ddi tw dong theo bd digu khién clia thiét bi.

Khoéng théi gian ON va OFF phai theo nhuv 8ang C.2.

Lap fai chu ky ON va OFF clia may nén cho dén khi hoan thanh phép thir. Cho phép cac co cau digu
khién clia thiét bj gidu chinh chu ky lam viéc clia quat gian ngoai trér.,
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Trong moi trwéng hop, sl dung quat hat cla thiét bj do dong khéng khi cing véi quat cla gian
trong nha, néu duoc Iap dat va lam viéc, dé xap xi dap (rng tirng buwéc trong Ieu Ivgng khéng khi gian
trong nha.

C.2.2.2 Do bing co ciu didu khién quat hit ty ddng chia thiét bj do dong khdng khi

Néu thiét bj do déng khdng khi ¢6 chirc nang didu chinh ap sut tinh mét cach tw déng va téc thdi sao
cho hiéu ap suét tinh bing khdng ddi véi thiét bi khong 6ng dan hoZic béng gia tri 4p suét bén ngoai
nhét dinh adi véi thiét bj c6 éng dn bang cach didu chinh hoat ddng ctia quat hut.

D6 chénh ap suét tinh cla voi phun vaap suét 86ng dugc do bing thiét bj do Iru legng dong khi ¢b co
chu didu khién quat hat tw dong va gia tri dugc do & thir nghiém trang thai én dinh phai nim trong
pham vi 2 % trong vong 15 s sau khi bat d&u dong khong khi. Néu thiét bj do déng khong khi khéng
dap &ng cac yéu clu hodc néu thiét bj khéng cé kha nang tw dong didu khidn quat hit thi ¢é thé do
bang cach digu chinh quat hit bng tay.

€.2.2.3 Do bing cach sir dung co cu didu khién quat hit bing tay clia thiét bj do dong khéng khi

Piéu chinh quat hut aé nhanh. chéng dat duwgc va sau d6 duy tri chénh Iéch ap suét tinh clia vai phun
hodc ap suét dong & cling gia trj nhwr do dwore trong thir nghiém trang thai &n dinh. Chénh léch ap suét
hodc &p suét ddng cAn ndm trong khodng 2 % gia trj nhan duoc tir thl nghiém trang thai én dinh trong
vong 15 s sau khi bt du déng khong khi.

C.2.2.4 Thu thap dir liéu

Sau khi hoan thanh it nhét hai chu ky OFF/ON hoan chinh clia may nén, x4c dinh nang suét swdi 4m
tdng va nang lwong tidu thy tdng trong khodng théi gian thu thap di lidu tiép theo bAt ky.

Kiém dinh dung sai cta nhiét 46 4 bAu w6t 1a + 2,5 °C phia gian trong nha va £ 5 °C phia gian ngoai
tréi nhu trong TCVN 6576 (1ISO 5151), TCYN 6577 (1ISO 13253) va TCVN 9981 (ISO 15042).

Tinh chat m&u khdng khi, te @9 wu théng va dién ap duoc Iy miu it nhét 2 min mét 1an trong khodng
théi gian ma khéng khi chay qua gian. Ghi lai nhiét 46 bAu khé clia khéng khi di vae va di ra khdi gian
trong nha & trong khoéng thdi gian 10 s hodc it hon.

Tich phan nang suét swdi &m va céng suét dién tiéu thy trong cac chu ky hoan chinh. Déi véi cac thiét
bi ¢ éng din ther nghiém véi quat trong phdng, thi tich phan céng suét dién tidu thy tir trang thai OFF
clia quat trong phdng @én vi tri OFF tiép theo. Déi véi cac thiét bj ¢ dng din khac va thiét bj khdng éng
dAn, tich phan céng suét dién tiéu thy tl trang thai OFF clia may nén dén trang thai OFF tiép theo cla

may nén.

Hé sb suy gidm (Cp) phai dworc tinh bang céng thire (C.1).
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1- e/ Priorey 1 _ Corputen)
C,= Bt | Pry _ Cop (C.1)
1- ¢ﬁrﬂ¢;r) / ¢ﬁd = HL, ful
Trong @6
0 v nang suét sudi (W) clia didu hoa khéng khi khi 1am viéc & ché @ swdi véi nang suét
suwdi dinh mire dugc thy bdi phrong phap qui dinh trong C.2.2; _
Pratcers cdng suét dién tiéu thy (W) khi lam viéc & ché db swdi véi nang sudt sudi dinh mic
duwoc thlr bdi phwong phap qui dinh trong C.2.2;
0 nang suét sudi (W) clia didu hda khdng khi khi lam viéc & ché dd swdi véi nang suét
swdi dinh mdc dugc thir bdi phwrong phap qui dinh trong C.2.1;
Pru cdng suét dién tiéu thy (W) khi lam viéc & ché d swdi véi nang sult sudi dinh mic
dugce thr bdi phwong phap qui dinh trong B.2.1;
Cor puteye) hé sé hiéu qua cla didu hoa khang khi khi lam viéc & ché dd swédi véi ndng suét swdi dm
dinh mrc dugc thir nghiém bdi phwong phéap qui dinh trong C.2.2;
Cop put hé sb hiéu qua cla didu hda khdng khi khi 1am viéc & ché A sudi véi nang suét sudi
dinh mirc duoce thl béi phwong phap qui dinh trong C.2.1;
Furyw 1 56 Qitva @ pyi(cye) VaDyut.

Céng thire (C.1) cé thé &p dung cho chu ky lam viéc nang suat sudi nlra tai @,q.. V& chu ky lam viéc

v&i ndng suét sudi tdi nhd nhat ¢

min{cyc) .
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Phuluc D
(tham khao)

Tinh toan hé sé hiéu qua theo mia khi thiét 1ap mot tii swdi nhat dinh

M&t tai swdi nhat dinh thay ddi réng rai tlr viing ndy Gén ving khéc phy thudc vao didu kién thai tiét,
céu truc tda nha, va tinh hubng didu hoa khang khi va bom nhiét (sau @y goi chung 1a thiét bj) dwoc
st dyng.

Pé wéc lvgng va so sanh sy sai khac hé sé hidu qua theo mua cla thiét bj, mdt tai swdi dai dién sé
dwoc thiét 1ap.

Vi myc dich trén, phan phy lyc nay sé thiét lap tai swdi nhd nhat dai dién va trinh bdy phuong phép
wéc lwgng cho thiét b 1am viéc véi tai khéng @i dé.

Phén phuy luc nay ciing chi ra phuong thire tinh todn hé sb hiéu qua theo mua cia thiét bi duoc 18p Gat
& mot ving ho3c tda nha nhét dinh.

D.1 H&é s hiéu qua mua sw&i (HSPF)

Tinh toén hé sb hidu qua mua swéi (HSPF) dwec gidi thiéu trong phan ndi dung chinh (rng véi ting
loai thiét bj.

D.1.1 Thiét lap sé gio hoat ddng & ché d¢ swdi (rng véi cac khoang nhiét dd (bin hours) ngoai
troi trong mét viing cy thé.

Sé gior hoat dong & ché @6 swdi ing v&i cac khodng nhiét d6 ngodi tréi trong mua swdi can dwoc
thiét 1ap.

D.1.2 Thiét 1ap tai swdi xéac djnh, L,
a) Thiét Iap mot gia trj nhiét d ngoai troi (eng véi tai swdi 100 %.

b) Nhiét 4§ ngoai trdi thap nhét duoc xac dinh tir sé lidu trong D.1.1, trong @6 ¢é loai trir nhirng gia tri
bAt thuong.

¢) Phy tai cla tda nha duwgec tinh toan d& xac dinh nang suét swdi yéu clu tai nhiét d6 ngoai troi
100 % tai.

d) Nhiét 6o ngoai trdi 0 % tai phai dwoe thiét 1ap dia trén tai tinh toan cla tda nha va muyc dich s
dung thiét bj.

e) Tlr nhirng di¥ kién trén sé thu dwgc dwdng cong phu tai.
D.1.3 Céac dic diém phy thudc nhiét dd ngoai trdi cta thiét bj

Cac d&c diém cla thiét bj phy thudc vao nhiét 48 ngoai trdi gdm, nang suét swdi, dién nang tigu thy 63
trinh bay trong phan ndi dung chinh.
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Phuluc E
(tham khao)

Phwong phap xac dinh nhiét dé tai diém giao nhau giiva dwong dic tinh
tai xac dinh va dwéng dic tinh niing suit swoi

Tai xac dinh Ly(t) duoc tinh tir cang thire (E.1) twong ty nhw cdng thire (2) trong phan ndi dung chinh.

= ¢f\ﬂ (tluo)x(to‘t,)

L,
(tj) (‘a'tmo)

(E.1)

Trong trréng hop tige = 0°C, @, (6} =, (7)x 0,82

Tirng dic tinh nang suét sudi @1,(1;) dugc tinh theo cdng thire (E.2) twong tw nhw cong thie (3), (12)

va (22) trong phan ndi dung chinh va @4 £ (1;) durge tinh theo cong thire (E.3) twong ty nhw cong thire
(4), (13) va (23) trong phan ndi dung chinh.

)=y, (-7
e, 7y T 47y €2

Bur @4 (T)

¢r\.|_r(tj)=¢ru (-7)+ (7))

(t,+7) (E.3)

Tuong t @,,(1,)va b ). 8,0 va 4, ,(t)drgc tinh todn theo cong thire (E.4) va (E.5),

Pus(t)) va @, ,(¢,) dugc tinh toan theo cong thirc (E.6) va (E.7); nnlr)) va &y, (1)) duroc tinh toan
theo cong thirc (E.8) va (E.9).

e ()-8 (7)
= _? ext ext e +7 E4
¢¢xt (tj} ¢ext( )+ (7-(-?)} (tj ) ( )

¢f.:l.!' (2)'¢¢x:('7) -

= ST+
¢¢Kl.((tj) écxl( ) (2-(..}.))

t,+7) (E.5)

¢ = 7))+ L 24 x(t +7 E‘G
hal (lj) ¢h|f( } (?-(.7)) (tj ) ( )

Rate Q-0 C)

Bras ()= ()T 2(7)

() (E.7)

B s % L)
Bria (1,)= @i -T)F REED (t,+7) (E.8)
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¢min,f (2)-¢rru'n (_7)

2--7)
Diém giao nhau gilra dueng dac tinh 1am viéc & nang suét swdi ddy tai va dwdng dac tinh tai, t,, dwoc
xac dinh tir cdng thire (E.1) va (E.2).

¢rmr|,f (t1)= ¢min (-?)+ X(tJ +?) (E'g)

Ln(t) = Oralt)

Loty) + 8 (T)-8 (7)
Bou (t10) i) = (71 7-47) *(t,+7) (E.10)
Do 46, t,, dwge cho bdi cdng thire (E.11).
t = 14¢F\|I: (L0 )to‘l4¢rul (‘?)(to ~tigo )'7(¢ml (7)'49&_11 ('7))(104@2 (E11)
] 1481 (t100)+ (B (1-Bra (7)ot 100)

Biém giao nhau gilra dwong dac tinh 1am viéc & nang suét swdi dy tai khi x3 bing va dwéng dic tinh
ti ty, dwoc xac dinh tie cdng thire (E.1) va (E.3).

( ) ¢n.|.%(2)-¢m(-7J
(to-tin) ~Hu (T Q-(-7)

Do @9, ty, dwge xdc dinh bdi cong thirc (E.13).

- 9¢r..| (tyo )to-9¢h (-7, 'tloo)'7(¢m; (2)-@ra ())tot100)
. 9B (oo (B s (2)- By CT(Eg -t )

Brar (b0 )% x(t,+7) (E-12)

(E.13)

Biém giao nhau gil*a dwéng dac tinh lam viéc & nang suét swdi qué tai va dwdng dic tinh t3it, duoc
xac dinh tir cong thirc (E.1) va (E.4).

(tgty). 8 (20, 7)
ST S (47 E.14
L e G (E.14)

Do @4, ty,, dwege xac dinh bdi ¢dng thire (E.15).

(ﬁfw(tlm)

95?5_,-'..\;( wo)t 95%4( 7)(t |uu) 7(¢=;:(2) 93“.( 7))(t ‘tmo) (E.15)

th
9¢ﬁﬂ(t]0ﬂ)+(¢“t(2) ¢exl( 7))(t0 tll}n)

Biém giao nhau gitra dwdng dc tinh 1am viée & ning suét swdi qua tai khi xa bang va dwong dac tinh
tai, t, dwge xac Ginh tlr cong thike (E.1) va (E.5).

(o) s -0 )
Bl S (TR

Do @9, t, dwere xac dinh bdi cdng thire (E.17).

x(t,+7) (E.16)

= 9@;...- (tmo )to -9¢exl ('7)(tu 'tmu )-7(¢=n,f (2)‘¢m {’7))(‘n't|ou ) (E. 1 7)
' 980 (1100 )H(Bar ¢ (2B TNt o)
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Piém giao nhau gitra dwdng dac tinh 1am vigc & nang suét swdi nlra tai va dudng déc tinh tai, t,
duwoc xac dinh tlr cong thive (E.1) va (E.6).

(t ﬁmr(?) gﬁhaf( ?) )<( +7)

by )Xt =4,  (-T)+ E.18
‘éf"'(“)um)“’“ (77 19
Do @6, ty, dwge xac dinh béi cong thire (E.18).

= 14¢ﬁn(taoc)to"14¢5ur ('7)(to‘tacu)'7(ﬁ.ar(7)“?;.“ ('7))(‘0'%0) (E.19)

1“i¢r..| (llw)+(¢hnf (7)'¢1=ar (‘7))00'[500)

Diém giao nhau gilra dwéng dic tinh lam viéc & nang suét swdi nlva tai khi xa bang va dudng dac tinh
tai, te, dwgre xac dinh tlr cong thire (E.1) va (E.7).

(t I) ‘)'l’h_-.rr( )‘ﬁmr( )X(t +7)

t )+ E.20
¢fuf( :oa] (tc :oo) {ﬁmr( ) @) ( )

Do d4, t,, dwge xac dinh béi cong thire (E.21).
= 9¢M(tlon)lo'9¢mr('7)(ta 100 )'7(¢har,r (2)“;55.“('7))(% ‘[mu) (E.21)

9955.1 (lmo )+(¢hal'.l' (2)_¢I:a|’ ('7))(tu't|no)

Didm giao nhau gitra dwdng dac tinh lam viéc & ndng suat swdi tai nhd nhét va dwéng dac tinh tait,
dugc xac dinh ti cdng thae (E.1) va (E.8).

{ty-t,) RO )
B (L0 ) (o) =B in (-T)F 3T t,*7) (E.22)

Do @6, tq, dwgc xac dinh bdi cong thive (E.23).

t = 14¢rui(t|oo)tc‘l4¢.“in ('T)(to -t1m)-?(¢min (7)-¢min {'7))(10 'tmo )
! 1465 (ti00 ) H{ B (1)-Gia (DN L100)

(E.23)

Piém giao nhau gitra dwdng dic tinh [am viéc & nang suét swdi am tai nhd nhat khi xa bang va duéng
dac tinh tait, dugc xac Ginh tlr cong thrc (E.1) va (E.Q).

} (D67
(t-t,) =¢Mi“(_?)+Mx(tl+7) (E.24)

t X
¢l’ul( 100) (lo 'lmo) (2_(_?))

Do 44, t,, dwge xac dinh bdi cdng thire (E.25).

- 9¢ﬂ:l (tlﬂﬂ )tO -9 ¢|r|in (-?)(tﬂ 't].(‘.G )-T(Qnm,!’{z)'ﬂnin (-7))“0 -tIOO )

' . (E.25)
gl¢I‘ul (tloﬂ)ﬁ-(ﬁniaf (2)'¢min (-7))(t0'li'}0)
S dung gid trj mac dinh @(=7) = 0,64 x @(7)trong Bang 1,9(t;) tr& thanh cong thirc (E.26).
I )‘¢(7}[0 64-‘i'(1 a 64) "(tj‘*‘?)] (E.26)
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Méc dinh @(-7)=0,734x@(2) dwgc xac dinh theo céng thirc (E.26). SO dyung méc dinh khac
@,42)=0(2)/1,12 trong Bang 1 clia phan ndi dung chinh, @(-7)=0,734x1,120(2)

Do dé @4t), trd thanh cdng thire 27
1-
¢;an=¢1(2)(0,734>< ! wwxmm] - (E.27)

Khi Ln(t) = @(t) hodc @4t).& nhiét d t;, v& phai clia cong thire (E.1) va (E.26) hoéc (E.27) Ia nhw nhau.
Do @b, nhiét @b t duwoc tinh todn bing céng thire (E.28) hoic (E.29)

0’32_ ¢(7) (0,64"’ (1-0’64))(7]
b () 14

0,82, 4(7) [ 1-0,64)
17 8,(7)

(E.28)

14

0,82- ¢,(2) [?+(0,734x1,12x2))
_ b (7) 9
0,82 ¢:(2) (1-0,734x1,12]
17 4u(M\ 9

(E.29)
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