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TCVN 10263:2014

L&i nél ddu '

TCVN 10263:2014 do Vigri Khoa hoc va Cong nghé Glao thong Vén tai
bién soan, B Giao thdng van tai @& nghj, T8ng cuc Tiéu chudn Do luding
Chét lugng thdm dinh, B Khoa hoc va Cong nghé cang bé.

TCVN 10263:2014 thay thé TCVN 5741 — 1993 Prétecto nhdm - Yéu ciu
ky thuat.

TCVN 10263:2014 thay thé TCVN 6024 — 1995 Prétecto kém — Yéu cu
ky thudt va phurong phép thir.
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L&indl ddu

TCWN 10273-1:2013 hoan toan twong duong I1SO 16358-1:2013 va Binh chinh
K thuat 1:2013.

TCVN 10273-1:2013 do Ban kj thut titu chudn quéc gia TCVN/TC 86 May lanh va
diéu hda khéng khi bidn soan, Téng cyc Tiéu chudn Do lwdng Chét lvong d& nghi,
B& Khoa hoc va Cdng nghé céng bé.

B féu chuln TCVN 10273 (130 16358), May diéu hda khéng khi gidi nhigt gi6 va
bom nhiét gi6-gié — Phwong phép thir va tinh todn céc hé sé hiu qua mdia gdm cac
phan sau:

— TCVN 10273-1:2013 (ISO 16358-1:2013), Phan 1: Hé sé higu qua mua [am lanh.
— TCVN 10273-2:2013 (ISO 16358-2:2013), Phin 2: Hé sb hiéu qua mua sudi.

- TCVN 10273-3:2013 (ISO 16358-3:2013), Phin 3: Hé sb higu qua nam.
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3 Thuat ngir va dinh nghia

Tieéu chudn nay s dung céc thuat ngi¥ va dinh nghia sau:
31

Andt hy sinh (Sacrificial anode)

LA modt cyc Kim loai bf tan man khi ndi didn voéi kim loai khac ¢6 thé dién cyc duong hon trong moi
treedrng dién ly, do phai cAp déng dién bdo vé cho kim loai d6.

3.2
Chét boc anét (Anode backfill)

Vat liéu gitr dm ¢6 dién tr& thip boc truc tidp quanh andt chdn trong @4t nhadm muc dich gidm dign tré
tiép xuc ciia andt voi dAt,

3.3
Bao vé catbt (Cathodic protection)

Phwong phép lam cho kim loai gidm dwec dn mén bang céch phan cyc kim loai d6 thanh catdt trong
moi treng dién ly khi cho ddng @ién mot chidu chay tir méi tredng dién ly vao bd mét kim loai d6.

34

Dién cye déng/ sulfat ddng (Copper/copper sulphate electrode)

ién cyc 50 sanh co chira ddng trong dung dich sulfat adng bio hoa, (CSE).
3.5 |

Pién cwe bac/clorua bac (Silver/silver chloride electrode)

Pién cye gdm bac phi clorua bac trong dung dich chira ion clarua bac.

36

Phan l&p ngudi (Cold lap)

Phan 16p gay ra béi qua trinh két tinh clia mdt phan kim loai [8ng trong anét do dit doan dong rét. Lop
két tinh d6 s& dugce ph 1&n bing mdt I&p khac khi dang rét dugc phuc hdi. Phan Iép nay co thé doc
theo chiéu dai ctia anét.

3.7
Tinh chét dién héa (Electrochemical properties)

C4c tinh chit v dién thé va dung Irgng dic tneng cho andt hy sinh va 6 thé danh gid dugc bing cac
thi nghiém v& lugng.

3.8
vét nit (Cracking)
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TIEU CHUAN QUOC GIA TCVN 10273-1:2013

May didu hoa khong khi giai nhiét gié va bom nhiét gié-gi6 —
Phwong phap thir va tinh toan cac hé sé hiéu qua mua —
Phan 1: Hé s6 hiéu qua mua lam lanh

Air-cooled air conditioners and air-to-air heat pumps - Testing and calculating methods for
seasonal performance factors -

Part 1: Cooling seasonal performance factor

1 Pham vi 4p dyng

1.1 Tiéu chudn nay ctia bd tiéu chuin TCVN 10273 {ISO 16358) quy dinh phuong phap thir va tinh
toZn hé sé hidu qua mua clic cac thiét bj dwge d& cap trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO
13253) va TCVN 9981 (ISO 15042).

1.2 Tiéu chudn nay clng quy dinh cac didu kén th(r hé s hiéu qua mla va quy trinh thi twong *ng
~ @& xac dinh hé sé ndy cia thét bj dwoc qui dinh trong 1.1, v&i cac didu kién thir bt budc va hé sbé nay
chi dwoc st dung cho muyc dich ghi nhan, so sanh va cp gidy chirng nhan. D& phyc vy cho myc dich
cla tiéu chudn nay, cac didu kién danh gia dwgc l4y theo didu kigén khi hau T1 cla cac tiéu chuan
vién din trong 1.1. Quy trinh thir trong tiéu chuin nay cé thé dugc sl dung cho nhiéu diéu kién nhiét
ddkhac.,

1.3 Tiéu chuln nay khéng 4p dung @& th(r va danh gia:

a) bom nhiét ngudn nurdc va may dida hoa khdng khi gidi nhiét nuéec;

b) c4c thiétbj di ddng co gian ngung néi éng x3;

c) cac cymriéng chua I&p thanh hé théng lanh hoan chinh; hodc

d) thiét bj st dung chu trinh Iam lanh hép thy.
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2 Tailigu vién din

Céc tai lidu vién dan sau rit cAn thiét cho viéc ap dung tidu chudn ndy.Déi véi céc tai lidu vién din
ghi n&m cdng b thi 4p dyung phién ban dugc néu. DAi véi cAc tai lidu vien din khdng ghi nam cng
bé thi ap dung phién bdn m&i nhét, bao gdm ca cac sira ddi, bd sung (néu cb).

TCVN 6576 (ISO 5151), May diéu hda khong khi.va bom nhiét khéng éng gi6 — Thir véa dénh gié tinh
nang.

TCVN 6577 (ISO 13253), Mdy diédu hda khéng khi v4 bom nhigt gi6-gi6 ¢6 8ng gi6 — Thir va dénh gié
linh ndng.

TCVN 9981 (ISO 15042), Hé théng didu hda khdng- khi da cum va bom nhigt gié-gié =Thir va danh gié
tinh néng.

3 Thuét ngir va dinh nghia

Trong tiéu chuln nay ap dung cac thuit ngr va dinh nghia trong TCVN 6576 (I1SO 5151), TCVN 6577
(1SO 13253), TCVN 9981 (ISO 15042) va céc thuéat nglr, dinh nghia sau:

31

Tai lanh xac djnh (L.) (defined cooling load)

Lwong nhiét dwoce xac dinh 12 nhu cAu 1am lanh (ng véi mét nhigt 46 ngoai trdi cho trude.
3.2

Tdng tai mua 1am lanh (CSTL) (cooling seasonal total load)

Téng luong nhiét hang nam dwgc lAy khdi khdng khi trong phang khi thiét bj van hanh & ché a9 hoat
ddng lam lanh.

3.3

Ning lweng tiéu thy mua 1am lanh (CSEC) (cooling seasonal energy consumption)

Téng Iwgng dién hang nim ma thiét bj tiéu thy khi cho thiét bj van hanh & ché a4 hoat ddng lam lanh.
3.4

Hé sé hiéu qua mua 1am lanh (CSPF) (cooling seasonal performance factor)

Ty sé gitra tdng lwong nhiét hang nam ma thidt bi cé thé tAy khdi khdng khi trong phdng khi van hanh &
ché @6 hoat ddng 1am lanh va tdng lrgng dién hang nam ma thiét bj tidu thy trong cling ché a4 d6.

35
Hé sé non tai (PLF) (part load factor)

Ty sb gira hiéu suét khi thiét bj 1am viéc theo chu ky va hiéu suét khi thiét bj 1am viéc lién tyc, tai clng
mot diéu kign nhiét 46 va a8 &m.
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3.6
Hé 8 suy gidm (Cp) (degradation coefficient)
He& 56 bidu thj viéc gidm higu suét do thiét b 1am viéc theo chu ky.
3.7
Thilt b| ¢6 ning sudt cé djnh (fixed capacity unit)
Thiét bj khdrg cé kha n3ng thay ddi nang suét.
CHU THICH: Bjnh nghTa ndy &p dung ch> van hanh Iam Ianh va sudi riéng ré.
3.8
Thikt bj ¢6 ning suidt hal cdp (two (2)-stage capacity unit)
Thiét bj c6 khd naing thay dbi ning suét theo hai cép.
CHU THICH: Dinh nghTa nay &p dung cho van hanhlam lanh va sudi rigng ré.
3.8
Thiét bj c6 ning suit nhidu cdp (mukti-stage capacity unit)
Thiét bj c6 khad nang thay ddi nang sut theo ba hodc bén cép.
CHU THICH: Dinh nghTa ndy &p dung cho van hanh lam lanh va swdi rigng ré.
310
Thiét bj ¢6 ndng suét vé cp (variable capacity unit)
Thiét bi c6 kha nang thay d8i ning su4t theo nam cip hodc nhidu hon.
CH:IU THICH: Djnh nghTa nay &p dyng cho van hanh va sudi réng ré.
3.1
Ché 45 1am lanh dy tai (cocling full-load operation)

Ché @4 van hanh lién tuc cla thiét bj va xac 12p didu khién & ning suét lanh 16n nhét do nha ché tao
quidinh va cac thit bj didu ktién cho phép

CHU THICH: Trir khi dugc hiéu chih bding thidt bj didu khidn ty adng, tit cd c4c may nén va cAc gian lanh déu phai dang
hoal @dng & didu kién ddy tai.

3.12
Chi dd tal nhd nhét (minimun-load operation)

Ché dd van hanh lién tyc cua thiét bj va xac 1ap didu khidn & ning suét lanh nhd nhét
CHU THICH: T4t c& c4c gian lanh ddu phii dang hoat ddng trong didu kién t3i nhd nhét.
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3.13

Niang suit lanh tidu chuin @y tai (standard cooling fullcapacity)

N2ang suét lanh trong didu kién 1am viéc ddy ti va didu kidn mai tneding T1.

3.14

Cong sudt dién tiéu chuidn diu vao & ché A4 1am lanh aly tai (standard cooling full power input)
Céng suat dién dhu vao & didu kién 1am viéc ddy tai va didu kién méi trudng T1.

3.15

Ning sudt lanh tidu chudn nira tai (standard cooling half capacity)

Ning suét lanh bing 50 % nang sut lanh dAy 13i trong didu kién médi trwéng T1 véi didu kién tht ca cac
gian lanh déu dang hoat 4dng. '

3.16

Céng suét dién tidu chuin diu vao & ché A8 1am lanh nira tai (standard cooling half power input)

Cong suét dién dAu vao khi thiét bj 1am viéc & 50 % ning suét lanh dly téi trong didu kign mbi trrdng
T1 v&i didu kién tht ca cac gian lanh déu dang hoat ddng..

3.17

Ning suét lanh tiéu chudn tai nhé nhét (standard cooling minimumcapacity)
Nang suét trong didu kién mdi trwéng T1, & ché @8 1am viée véi tai nhd nhét.
3.18

Cong suét dién tidu chuin diu vao & ché @4 1am lanh tai nhé nhét (standard cooling minimum
power input)

Cong suét dién dAu vao trong didu kidn mai treong T1 & ché @9 1am viéc véi tai nhd nhét,
3.19
Hé sé hidu qua mua lam lanh téng (TCSPF) (total cooling seasonal performance factor)

Ty sb giva tdng lwong nhiét hang nam ma thiét bj cb thé 14y khdi khéng gian duec didu hda va ting
lworng dién thit bi tidu thy, bao gdm céc ché d8 hoat ddng, khéng hoat ddng va ngét ngudn cung cép.

3.20
Ché a5 hoat ddng (active mode)

Ché d6 irng v&i sé gitr thibt bj lam viéc & ché db 1am lanh nhdm d4p teng nhu cAu 1am lanh clia khdng
gian dugc didu hoa.

10
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3.21
Ché a4 khéng hoat ddng (inactive mode)
Ché @8 (rng vé&i s& gidr khi thiét bj khdng lam viéc vi khdng 6 nhu cdu 1am lanh,

CHU THICH: Ché @6 nay c6é théd bao gdm viéc van tanh cla bd suwdi cac te may nén.
.22

Ché ad ngét ngudn cung cép (disconnected mode)
Ché @8 trng v&i s gidr khi thiét bj dros ngét dign khdi ngudn cung cp.

CHO THICH: Cong sut tidu thy bdng khong.

4 Ky hidu
ky higu Mo ta Pon vj
Cese | Nang lugng tiéuthy & ché dd lamlanh Wh
Fer () | Hé s& hiéu qua n3ng lwvgng (EER) & nhiét dd ngoai trdi lién tuc t Ww
Eer (t) | Hé sb higu qua nang lwgng (EER) & nhiét dd ngoai trdvi ¢ WW
Etrw (t;) | H& 86 hidu qua ning lwgng (EER; khi tai lanh bng n3ng suét lanh ¢Ay tai WW
Eernat (to) | H& 56 higu qua ning lwrgng (EER) khi tai lanh bing naing suét lanh niva tai WW
Eenne (t) | HE sb hiéu qua nang lweng (EER) & ché d9 thay ddi duwgc tir nang suét lanh | WW
nira tdi 4én nang suét lanh day ta & nhiét 4 ngoai trovi
Ecromn () | H $6 higu qua niing lrong (EER) & ché @8 thay di dugc tir ning suét lanhtai | WiW
nhd nhét dén nang suét lanh nlratai & nhiét 6 ngoai troi t;
Etrmin (t) | H& 6 hiéu qua niing iwong (EER) khi tai lanh bing nang sut 1anh tai nhd nhét | Ww
Fese | H& 88 hiéu qua mua lam lanh (CSPF) -
Fer (1) | Hé sb non tai (PLF) & nhiét dd ngoai trdi t; -
Frese | Hé sb hiéu qua mua lamlanh tdng (TCSPF) -
B Lest | Téng té mua lam lanh (CSTL) Wh
Le (1) ‘ Tai lanh xé&c dinh & nhiétdd ngoai tréi w
n ] S gitr trong d6 nhiét dd ngoai trdi dao ddng trong mdt khodng lién tyc - bin h
k p, n, m | 86 lwgng bin nhigt @ -
P{t) | Cdng sult dién dAu vao & ché 49 l1am lanh dwgc tinh bing céng thire P(t) & | W

nhiét 44 ngoai trdi lién tyc t

11
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Ky hiéu Mo ta Pon vj
P(t) | Cdng suét dién dhu vao & ché 4% Iam lanh ¢6 thé &p dung cho néng sudtlanh | W
bét ky & nhiét d6 ngoai trdi t;

P (t) | Cong suét dién dhu vao & ché a6 1am lanh ddy tai & nhiét a§ ngodi travi ¢ w
P (35) | Céng suAt dién diu vao & ché dd lam lanh diy tai & nhidt dd ngoai trdi la 35 °C w
P (29) | Cong suét dién diu vao & ché 48 1am lanh gy tai & nhiét 4 ngoaitrdila29°C | W

Prar (t) | CONg suét dign dAu vao & ché d¢ [am lanh nira tai & nhiét dd ngodi tréri t; W
P,a(35) | Coéng suit dién Ghu vao & ché @4 1am lanh niva tai & @idu kién nhiét a8 T1 w

Praf(29) | Cong sudt dién d3u vao & ché dd [am lanh nira t3i & nhiét 38 ngoai trévi 13 29°C w

Pult) | Cong suét gién ddu vao & ché 48 1am viéc thay ddi dugc gira ndng suét lanh [ W
nira t3i va ndng suét lanh G4y tai & nhiét d& ngoai trévi ¢

Pmlt) | Cong suht dién diu vao & ché a6 1am viéc theo chu ky & giai doan 2 giCra ning| W .
suft lanh tai nhd nhAt va nang sudt lanh dly tai & nhiét d ngoai treri ¢

Prn(t)) Céng suht dién dAu vao & ché a3 1am viéc thay ddi dwgc gitra nang suét lanh W

tdi nhd nhét va ning suét lanh nira tai & nhiét 49 ngoai trdi t;

Prin {t) | Cong suét dién diu vao & ché d6 1am lanh tai nhd nhét va & nhiét dd ngoai trdi t w
Prin (35) | Cong suét dién dAu vao & ché dd 1am lanh tai nhd nhét va & didu kién nhiét 49 T1 w
Pmn (29) | Céng suét gién GAu vao & ché dd 1am lanh tdi nhd nhétva & nhiét 49 ngoai tr&i w

la29°C
t Nhiét dd ngoai tr&i lign tuc trong mét khoang °c
{ Nhiét dd ngoai tréi (rng vé&i tirng khodng nhiét 6 lién tyc - bin nhigt 4§ °C
to Nhiét a6 ngodi trdi khi tai lanh bing néing suét lanh dy tai °C
A Nhiét d6 ngoai tréi khi tai lanh bang nang suét lanh nlra tai °C
ty Nhiét 3 ngoai trod khi tai lanh bing nang suét lanh tai nhd nhét °C
X(t) | Ty sb gitra tai va nang suét lanh & nhiét 49 ngodi tron t -
Xult) | Ty sb gitva hidu clia t3i lanh va nang suét lanh gy tai va hiéu sé gitra niing -
suét lanh dAy tai va nang suét lanh nira tai & nhiét dd ngoai trdi ¢
Xelt) | Ty sb gira hidu cUa tai lanh va ndng suét lanh ady tii va hidu sb gitra ning -
sult lanh @Ay tai va nang sult lanh tai nhd nhéat & nhiét dd ngoai trév ¢
Xa(t) | Ty sb gitva hidu cla tai lanh va nang suét lanh dy tai va hiéu sé giCra ning -

12
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Ky higu M td Pon vj |
suat lanh nira téi va néing sudt lanh tai nhé nhat.& nhiét 4o ngoai troi 4
&t Naing suét lanh dwoc tinh bing cdng thirc ®(t) & nhiét d6 ngodi tr&i lién tuc t w
#t) | Nang suét lanh c6 thd &p dung chc naing sult lanh bt ky & nhiét @6 ngoai trev t W
éult) | Nang sudt lanh dly tai & nhigt a6 ngoai trdi t, w
Au(35) | Nang sudt lanh sdy tai &didu kign nhigt a6 T1 W
#u(29) | Nang suét fanh ddy tai & nhiét a9 ngoai trdi 29 °C W
‘hat) | Nang sult lanh nira tai & nhidt 0 ngoa troi t w
#a(35)  Nang sudt lanh nlva tai & didu kién nhiét a5 T1 w
#ai(29) | Nang sudt lanh nira tai & nhiét dd ngodi troi 29 °C W
dmn(t) | N&ing suét lanh @i nhd nhét & nhigt a9 ngoai trvi t; w
min(35) | N&ng suét lanh i nhd nhat & didy kién nhiét 6 T1 W
dn(29)  Nang suét lanh 13i nhd nhit & nhist d§ ngodi tr&i 29 °C W
DB | Nhigt dp bAu khd %
WB | Nhiét dd biu wét %

5 Thir nghidm

5.1 Quidjnh chung

Céc thir nghiém nay bd sung cho cac phép hir cho trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO
13253) va TCVN 9981 (ISO 15042).

B¢ chinh x4c clia thiét bj do dung cho cac phép thir ndy phai phi hep v&i cac phirong phap ther va dé
khdng khéng dam bao phép do qui dinh trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO 13253) va
TCVN 9981 (1ISO 15042).

5.2 Didu kign thir

Diéu kién nhiét do va dd 4m cling nhu cac gid tri méc dinh d& tinh toan dwec qui dinh trong Bang 1.

13
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Bang 1 - Didu kién nhi¢t 4, 6 dm va cac gl4 tr| mac dinh cho ché 48 1am lanh & didu kign khj
hiu T1 theoTCVN 6576 {ISO 5151), TCVN 6577 (ISO 13253) va TCVN 9981 (ISO 15042)

Thi nghiém Dic tinh d?:h ;':; “:;ﬁ" c‘?p G4 trj mic djnh
Nzng suét Nang suét tanh ady 1l @,,,(35)(W)
g"uhéﬂé” Cong suét dign diu vao & ché ddtam | ™ . . " -
Trong nha lanh ddy tai Py, (35)(W)
DB27°C | Nang suét lanh nra tai By, (3SH(W) Prar(29)/1,077
WB19°C | Cong suht dien dAu vao & ché a6 tam | - - o " R.r(29)/0,914
Ngoai nha lanh niva tai Py, (35)(W) .
D& 35 :C Nang  subt lanh tai  nhd Bmin(29)/1,077
WB24°C | nhat,,.(35) (W) & & %
Céng suét dién diu vao & ché @4 1am Prnin(29)/0,914
. lanh tdi nhd nhét P, (35)(W)
i Nang suét Nang sut lanh ddy tai @,,,(29)(W) " 1,077 x 9,,4(35)
lanh nhi
tﬁgp A Cong sudt dign dAu vao & ché ddlam | ™ = . i 0,914 X P, (35)
Trong nha |$|'|h déy tai Pfut(ZQ}(W)
DB 27°C Nang suét lanh nira tai @,,,(29)(W) 1,077 X @ppr(35)
WB19°C | Cong sudt dien dbu vao & ché do lam | - : "' O | 0914 x Py (35)
Ngoai nha lanh nira tai Pn,,(29)(W)
(]
DB 29 OC Nang sult lanh t3i nhé nhét
WB19°C | gnin(29)(W) . - 5
Cong suét dién diu vao & ché ab 1am
lanh i nhd nhét P, (29) (W)
D0 am thép va | He s suy | Nang sudt lanh aly t3i 0 - - - 0,25
f;” anhchu | gism Co I st ianhnva i | - | - | o - 0,25
Trong nha Nang sut lanh tai nhd
DB 27 oC nhét
WB <16°C i o o ) 085
Ngoai nha '
DB 35°C
WB -

® thir nghiém yéu chu.
O thir nghiém tiy chon.

CHU THICH 1: Néu do thr nghiém nang suét lanh tai nhd nht thl trudc tién phai thire hien thir nghiém min
(29). Thir nghi¢m min (35) c6 thé dwec do hosc cb thé dwgc tinh toan st dung gid tri méc dinh.

CHU THICH 2: Pién 4p va tin sé duwgc cho trong ba tigu chuln vién din.
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53 Phwong phép thir

53.1 Th{ ning sult lanh tidu chudn

Tair nding suét lanh tiéu chudn phai dugc thye hién theo Phy lyc A cliz TCVN 6576 (ISO 5151) va Phy
lyc B TCWN 6577 {ISO 13253) va TCVN 9981 (ISO 15042). Nang suét lanh va cdng suét dién hiéu
dyng phai durgc do trong qué trinh tién hanh cac thir nghiém niing suétlanh tidu chudn nay.

Talr ndng suét lanh nira tai phdi duwgc thire Fién & 50 % cla ché 86 ddy tai. Dung sai thir nghiém phai
I2 + 5 % ning suét lanh ddy tai ddi v&i thit bj co thd thay ddi lign tyc. DI vai thiét bj nhidu cip, néu
khéng thé dat dwroc 50 % n2ng sudt lanh thl tilr nghiém phai dwgc thire hién & cAp trén 50 % ké tiép.

Thir ndng suét lanh tii nhd nhit phii dwec thye hién & gia trj a3t thip nhat cla b didu khidn ning
suit lanh ma gi4 trj ndy cho phép thiét bj hoat ddng & trang thai n dinh & cac didu kién thix cho trwérc.

N&u thyre hién thir niing suét lanh t3 nhd nhét nhwng khang dat dugc 36 khdng d3m bao phép do yéu
céu nhu qui dinh trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO 13253) va TCVN 9981 (ISO 15042)
thi phai sl dung phwong phap tinh toan thay thé. (Xem 6.6.4 va 6.7.4).

Nna ché tzo phai cung cép thdng tin v& cach cai @4t d& didu chinh ning suét lanh khi cac phong thir
nghiém yéu ciu,

53.2 Thir nghiém nang suit lanh & nhigt ad thdp

Thlr nghiém ndng suét lanh & nhiét do thdp phai dugc thyc hién theo Phy luc A ciaTCVN 6576
(180 5151) va Phy lyc B cia TCVN 6577 (ISO 13253) va TCVN 9981 (ISO 15042). Néu khong thuc
hi2n thtr nghiém nay thl phai slr dyng céc gid trj méc dinh cho trong Bang 1.

Thir nghiém ning suét lanh nira tii phai dwoc thyc hién & 50 % ché dd diy tadi. Dung sai thir
nghiém phéi 1a + 5 % nang sut lanh ddy tai dbi véi thibt bj co thé thay ddi lién tyc. DSi véi thiét b nhidu
cap, néu khdng thé dat duge 50 % nang suétlanh thi thir nghiém phai dwoc thye hién & nic trén 50 %
ké tiép.

Thir nghiém nang suét lanh tai nhd nhét phai dwgc thyc hién & gia tri 33t thAp nhét cha bd didu khién
ning suét lanh ma gia trj ndy cho phép thiét bj hoat ddng & trang thai n dinh & cac didu kién thir
nghiém cho truedre.

NSu thyc hién thir nghiém nang suét lanh tai nhd nhét nhwng khdng dat duoc do khong dam bao
do yéu cdu nhu qui dinh trong TCVN 6576 (ISO 5151), TCVN 6577 (ISO 13253) va TCVN 9981
(1SO 15042) thi phéi sr dung phwong phap tinh toan thay thé.

Nha ché tzo phai cung cp thdng tir v& cach cai dt @& didu chinh nang suét lanh khi cac phéng thir
nghiém yéu ciu.
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6.3.3 Thir 1am lanh & d4 4m thp va thir 1am lanh chu ky

Thev 1am lanh & a6 Am thap va thir 1am lanh chu ky phai dwec thye hién theo Phy luc C. Néu khdng tién
hanh thr nghiém thi phai str dung cac gia tri mac dinh cho trong Bang 1.

6 Tinh toan

6.1 Hé sé hiéu qua mua lam lanh (CSPF) va hé sb hiéu qua rnt‘:a 1am lanh tdng (TCSPF)
Hé s hiéu qua mua 1am lanh (CSPF), Fese, cla thiét bi phai dugce tinh toan béng céng thire (1).

L
Fesp = éf_a (1)

Trong trwéng hop tinh toan hé sé hiéu qua 1am lanh tdng (TCSPF), xem Phuy lyc B,

6.2 Tai lanh xac dinh

Tai lanh xac dinh phai dwec biéu thj bAng mét gid trj va gia thiét ring gid trj nay thay ddi tuyén tinh theo
sty thay ddi clia nhiét dd ngoai trdi.

Tai lanh xac dinh dwgc st dung theo chi din trong Béng 2.

Bang 2 - Tai lanh xac djnh

Tai zero (0) - Tai 100 %
Téi lanh (W) 0 brultioo)
Nhiét a4 (°C) t tioo

Trong dé tigo 1a nhiét 8% ngoai trérilrng véi 100 % tai va t, 14 nhiét A9 ngoai tréri tng véi 0 % tai,
Céc gia tri tham chiéu cta tai lanh nhw sau:
tn=20°C ‘1oo=35°C

Trong trwéng hop cai a3t gia trj tai lanh khac, tham khdo phwong phdp cai d3t dwgc huéng din trong
Phuy luc D,

Tai lanh xdc dinh Lc(t) & nhiét dd ngoai trei t, ding @& tinh toan nang lugng tiéu thy & ché 48 mua lam
lanh, phai dugc xac dinh bing céng thire (2).

-ty
Le(t) = Bpultaod) pr—-

(2)

Trong A% draltice) 12 Nng suét lanh & e va & didu kién 1am viée dAy tai.
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63 Phanbé bin nhigt 44 ngoai tréi & ché dd 1am lanh
Biéng 3 chird sy phan bd bem nhiét 36 ngoditrdi tham chidu.

Hg s8 higu qua mia I1am lznh (CSPF) dugc tinh todn & didu kién méi truérng tham chidu cho trong
Bing 3.

Vigc tinh tcan hé sé hiéu qua mua 1am lanh ciing c6 thd tinh todn v&i nhirng didu kién khi hau khéc.

Bang 3 - Phin bé bin nhiét dé ngoai trol tham chiéu

Sdbin| 1 2 3 4 | 5 6 7 8 g [ 10 [ 11 | 12 | 13 | 14 | 15 |Tédng

Nhigt 39 ngodi

mr:: 21 |22 | 25 [ 24 |25 | 26| 27 [ 28 | 20 | 30 |31 |32 | 33 | 3¢ | 35 | -
e

H? sé bin gie {0,055(0,0760,091]0,108(0,116/|0,118|0,116|C,100| 0,083( 0,066 | 0,041} 0,019|0,006| 0,003| 0,002| -

£é gitr Bin o m nz " ny ns ns "7 na ng | mo | ma | M2 | ma | ma | ms =

Sé gir ctia Bn

100 | 139 | 165 | 196 | 210 | 215 { 210 [ 181 | 150 | 120 | 75 | 35 | 11 4 |1817
tham chiéu (), h °

Sé gi¢r bin ctia mBi nhiét dd ngoai trdi cé thd duge tinh todn bing cach tang phan doan sb gid bin theo
tng sé gi’ 1am lanh ca nam.

Trong trivdng hep chinh d&t shan bé bin nhiét dd ngoai trév khac, sé tham khao phwong phap chinh dat
dugc md té trong Phy luc D.

6.4 Djc tinh lam lanh cua thiét bj c6 ning suét cé djnh

Higu suét van hanh & tirng ché dd thir nghiém, dwoe slr dung dé tinh toan hé sé hiéu qua 1am lanh
theo mua, ldy theo Béng 1.

6.4.1 Pictinh niing suit lanh theo nhiét d) ngoal trovi

Nang suét lanh ﬁm(u) (W) clia thiét b khi thiél bj Iam viéc & ché dd lam lanh va & nhiét d¢ ngoai troi
thay ddi tuyén tinh theo nhiét A ngodi tréi nhwe thé hién trén Hinh A.1 trong Phy luc A, va dugc xac
dith bing ¢dng thie (3) tir hai dwdng d3c tinh, & 35 °C va & 29 °C.

Bru1(29) - 0,,;(35)
35-29

Bru(ly) = 0,(35) + X (35-t)) (3)

6.4.2 Dictinh cong suét dién ddu vao theo nhiét dd ngoai troi

Céng suét dién tieu thy Pg(t) (W) cla thiét bjlam viéc & ché dd [am lanh va & nhiét d6 ngoai troi t; thay
ddi tuyén tinh theo nhiét % ngoai troi nhw thé hién trén Hinh A.1 trong Phu luc A, va dwgc xac dinh
béng cdng thirc (4) tr hai dueng d3ctinh, & 35 °C va & 29 °C.
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Pru(29) — Prui(35)
35-29

Pra(t)) = Py (35) + X (35—t (4)

6.4.3 Tinh toan tdng tai mda lam lanh (CSTL)

Tdng tai tanh mua (CSTL), Lest, dwrec x4c dinh biing cdng thire (5) bing cach 14y tdng tai lanh & tirng
nhiét a4 ngoai troi i} nhan véi thdi gian thiét bj hoat ddng & tirng nhiét % 46 n,.

n

Lesr = ) Lt X+ ) Bpralt) Xy (5)
j=1

j=p+1
a) Khi Le(t) <ty (i=1 dén m)
Le(t}) phai drere tinh todn bing céng thire (2).
b) Khi Le(t) >m(t) j=m+1 dén n)

di(ty) phai dwgre tinh todn bang cdng thire (3).

6.4.4 Tinh toan ning lwgng tiéu thy & ché dé mua lam lanh (CSEC)

Nang legng tidu thy & ché d8 mia 1am lanh (CSEC), Cese, dw@c xac dinh bing céng thirc (6) tir tdng
nang lwgng tidu thy & ché dd 1am lanh (ng véi tirng nhiét dd ngoai tro t.

Cese = Z X () X Pru(ty)) X o——
Jj=1

F, (t 3 (6)
Hé sb 1am viéc X(t) phai dwece tinh bang céng thire (7).

K5) =2 Q)

Trong tredng hep Le(ty) =6(t), 1y X{t) =1.

Hé sb non tai Fe (t) gy ra bdi thiét bj khi Iam viéc theo chu ky & nhiét dd ngoai trdi t; dugc xéac dinh
theo cdng thirc (8) st dung hé sé suy gidm Cp.

Feu(t) = 1 = Co(1 = X(Y)) @8)
a) Lam viéc chu ky (Le(t) <drlty)
Trong céng thire (6), X(t;) phdi dwec tinh tlr dr(t) theo céng thire (7).
Trong edng thire (7), d(t) = dralt)
b) Lam viéc & ning sut lanh d4y tai (Le(t) >dulty))

Trong cdng thire (6), X(¢;) = Fa(t) = 1.

18
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6.5 Bjc tinh mia 1am lanh cua thiét bj c6 ning suit hai cip
Céthé str dyng hé sb qui dinh trong Bing 1 cho tirng dc tinh,

6.51 Djc tinh niing sudt lanh theo nhigt a4 ngoal trov

Nang sudt lanh @,,(t;) (W) cla thidt b khi 1am vidc & nang suét lanh dAy ti & nhiét 38 ngoai troi tj
phai tinh toén theo cong thire (3).

Néng sudt lanh B.,m(t;) (W) clia thié: bj khi lim viéc & nang suét lanh tai nhd nhat & nhiét d6 ngoai
tro t; phai tinh toan theo cdng thire (9).

ﬁum (29) o Ej1':11:1(35)
(35-29)

Brnin(ty) = Omin(35) + x (35 -t) )

6.52 Djc tinh cdng sult dign diu vao theo nhiét Ad ngoai trei

Céng sudt dign dAu vao Pr,(t;) (W) cla thiét bj khi lam viéc & nang suét lanh @iy tai & nhiét do ngoai
trdri t; phai tinh theo cdng thire (4).

Céng suét dién diu vao Py, (t;) (W) cla thiét bj khi [am viéc & nang suét lanh tai nhd nhét & nhist do
ngoai tr&i t; phai tinh theo cang thire (10).

(29) _Pmln(35)
(35 —-29)

P
Poin(t)) = Prin(35) + 22 x (35 - ;) (10)

6.53 Tinhtoén téng tai lanh mua lim lanh (CSTL)

Phéi dwec xac dinh theo cdng thire (5, cla 6.4.3.

6.54 Tinhtoan ning lwgng tidu thy & ché d muia lam lanh (CSEC)

Néing lwgng tiéu thy (CSEC), Ccse, phii tinh thzo cdng thire (11).

n

. P
X(t) x P, 4l xn
(&) pm(I:()*'] 14 E P (t;) x ny + z Pru(t;) % ny (9
o (IAU] J=k+1 f=p+1

Cese =
Méi quan hé gifral dic tinh ning suét lanh va dic tinh cong suét dién tiéu thy v&i tai lanh & nhist @6
ngoai troi 4, phdi nhw thé hiéntrén Hinh A.2 clia Phy lyc A.

a) Lam viéc chu ky cp thir nhdt (L(t) < Bpmin(t)).j = 1 dén k)
Trong cdng thire (11), X(t;) phii dwoc finh tr @,,,, (¢ )theo cong thirc (7).
Trong cdng thire (7), §t;) = dmiclty)

b) Lam vigc chu ky cap thee hai (Bmin(5) < Le(y) < Bpu(t)). ) = k + 1 dénm)

Prog(ty) = Xap (8) X Prain (t)) + (1 — Xy (fj)) X Prui(ty) (12)
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_ Ot = Le(t) i
Bru(t) ~ Fmin(t) =

¢) Lam viée véi nang suét lanh ddy tai (L.(t;) > Bpu(t)).j =m + 1 dénn)

Xms (&)

Prui(t;) phai dwgc tinh todn theo céng thire (4).

6.6 Bic tinh mia lam lanh cua thiét b} ¢6 ning suét nhidu cdp

6.6.1 Dic tinh ning suit lanh theo nhiét dé ngoal trevi

Nang sudt lanh @7, (t;) va @min(t;) (W) cla thiét bj khi 1am viéc & nhiét 48 ngoai trdi t dwgc thé hign
nhw trén Hinh A.3 cla Phuy lyc A, va dwge xac dinh bdi cdng thirc (3) va (9).

Cang thirc (14) thé hién dac tinh nang suét lanh nlra tdi & nhiét 4 ngoai trdi t;.

Phay(29) — Bpar(35)
(35 -29)

Q,tmf (tj) = mef(35) + X (35 - tj) | (14)

6.6.2 Dic tinh cong sudt dién diu vao theo nhiét dd ngoai trovi

Cong suét dién dau vao Py (t;) VA Ppia(t;) (W) clia thiét bj khi Iam viéc & nhigt db ngoai trdi t; phii
dwoc tinh toan tlr cong thire (4) va cdng thire (10).

Céng thire (15) thé hién dic tinh cdng suét dién d3u vao & ché 40 1am lanh nira tai & nhiét dd ngoai
trevi t]'.

Phay(29) — Phar(35)
(35 - 29)

Prag(t;) = Prar(35) + x (35 -t)) (15)

6.6.3 Tinh toan tdng tai lanh maa (CSTL)

Tinh theo céng thire (5) clia 6.4.3.

6.6.4 Tinh toan ning lweng tidu thy & ché dd mua 1am lanh (CSEC)

Khi cé sdn di liéu v& nang suét lanh thAp nhit thi nang lwvgng tiéu thy & ché @6 mua lam lanh (CSEC),
Ccse, dwge tinh todn theo cdng thive (16).

S X(t) X Prin(t)) X1 < 3 3
Cese = z . 7 mE:)j Ly Z P () x 1y + Z Pre(ty) Xy + Z Pra(t) xmy;  (16)
= pPLAY J=k+1 J=p+1 f=m+1

Mbi quan hé gilva d3c tinh néing suét lanh va d&c tinh céng suét dién diu vao véi tai lanh & nhiét 89
ngoai trdi t;dwec thé hién trén Hinh A.3 cltia Phy lyc A.

a) Lam viéc chu ky cép thir nh&t(L.(¢;) < Omin(t))./ = 1 dén k)

Trong cdng thire (16), X(t;) phai duec tinh ti @ (t)) theo cong thire (7).
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Trong cdng thirc (7), $(t) = dmalt)
b) Lam viéc chu ky cAp ther hai (Bmin(;) < L(t;) < Oras(ty),) = k + 1 ¢én p)
Prn(t7) = Xmn () X Prua(ty) + ('— = Xmh (f;)) X Pray(t) (17

Bnar(t)) = Lc(t))

Xomlls) = 18
(1) = s ()~ Ban(5) te)
¢)Lam viée chu ky Cép thir ba(@haf(tj) < L,_-(fj) = Gng(tj).f =p+1 dén m)
Py (6 = Xy () % Prar (t) + (1= Xnp (1)) % Prua(tr)(19)

Drut(ty) = Onar(t))

d) Lam viéc v&i nding suét lath ddy tai (L. (t)) > @7,u().j = m+ 1 dén )
Pr.i(t;) phéi dwgre tinh todn theo cong thirc (4).

Khi khdng ¢6 sdn de li¢u vé nang suit lanh ta nhd nhét thi ning lweng tiéu thy & ché dd mua 1am lanh
(CSEC), Ccse, durgrc tinh toan theo céng thire (21).

n

p m

t

CCSE = Zx(t") s Pha!( ’) a it + Z P*‘((tj) X ny + Z P_{u!(tj) x ﬂj (21)
= Feu(t)) J=p+1 J=m#1

a) Lam viéc chu ky cdp th& rhét (Lc(4) < Bhar(t)./ =1 dénp)
Trong cdng th&c (21). X(t;) phi duectinh t @, (¢;) theo cong thire (7).
Trong cdng thirc (7), b(t) = dnalt)
b)Lam vigc chu ky cap thir Fal (Bpap(t)) < Lclt)) < Bu(t).j =p +1dénm)
Trong cdng thiec (21) Py (t;) va Xy (t;) phéi dugc tinh theo cong thire (19) va (20).
c}Lam vigc v&i n&ng suét lanh ddy tai (Lc(¢) > B,u(¢)./ = m + 1 dénn)
Pru(ty) phéi dwgre tinh todn theo céng thire (4).
6.7 Bic tinh mia |am lanh cta thiét bj cé ning sudt vé cdp
Hé s6 qui dinh trong Bang 1 6 thé dugc sir dung cho firng dic tinh,
6.7.1 Dijctinh niding suit lanh theo nhiét d¢ ngoai troi

Nang sudt lanh 0., (¢)), @i (t;) VA Bpar(t;) (W) clia thidt bj khi 1am viéc & ché @6 1am lanh va & nhiét

% ngodi troi t; dwoc thé hién trén Hinh A.4 trong Phy luc A, v3 dugc xac dinh bing cbng thire (3), (9)
va(14).
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6.7.2 Dic tinh cdng suét dién diu vao theo nhidt dd ngoai trevi

Céng suét dién du vao Pryi(t;), Prmin(t;) VA Pras(ty) (W) clia thiét bj khi 1am vidc & ché af 1am lanh va
& nhiét dd ngoai tréi ¢ nhuw thd hién trén Hinh A.4 trong Phu lyc A, va duge xéc dinh bdng céng thire
(4), (10) va (15).

6.7.3 Tinh toan tdng tai mua lam lanh (CSTL)

Phai dwoe xac dinh theo cdng thire (5) clia 6.4.3.

6.7.4 Tinh toan ning lweng tiéu thy & ché dd mua Iam lanh (CSEC)

Khi c6 s&n d liéu v& n3ng suit lanh t3i nhd nhét thi nang Irgng tiéu thy & ché do 1am lanh (CSEC),
Cese, duwoc tinh bing cbng thire (16).

Khi khéng cé sin di ligu v& ning sult lanh tai nhd nhit thi ndng lwgng tiéu thy & ché a8 1am lanh
(CSEC), Cese, duec tinh toan bang cong thirc (21).

Mé&i lién quan gitra dac tinh nang suét lanh, cdng sult dién diu vao va-EER vé&i tai lanh & nhiét dd
ngoai tréi tydwec thé hién trén Hinh A.4, Phy lyc A.

Phwong phép tinh toan cho tirng sé hang trong céng thirc (18) nhu sau:

a) Lam viéc chu ky (Lc(t)) € Omin(ty).j = 1 dénk)
Trong cong thirc (16), X(t;) phéi dwec tinh todn tir @, (/) theo cdng thire (7).
Trong céng thtrc (7), &{t) = dminlt)
b) Lam viéc & naéng suét lanh vd clp tir ning sult lanh tdi nhd nhit dén ni3ng suét lanh nlra
tai (Dmin(t;) < Le(t)) < Bnag(t))./ = k + 1 dén p) _
t, 14 nhiét @4 ngoai tréi khi tdi lanh bing nang suét lanh tai nhd nhéat (xem Phy Iyc C).
Eermin(tp) Phai dwec tinh todn tie @, (ty) VA Prin(tp)-
t. |a nhiét 4o ngoai trdv khi tai lanh béing nang suét lanh nlra tai (xem Phy lyc C).

Ecrnar(te) phai dugc tinh todn tlr @pm (£c) VA Pin (o).

Gié thiét rdng EER thay ddi tuyén tinh theo nhiét dd ngoai trdi khi ndng suét lanh cla thiét bj thay @i
lién tuc.

Eerhas(tc) = Egrmin(tp) x (¢~ t,) (22)

Eermn(t;) = Eggmin(tp) + e
e~

Pmn(t;), cOng su#t dién tiéu thy tir ché a3 1am viéc v&i nang suét lanh tai nhd nhét dén nang suét lanh
nlra tai, phai duec tinh tir tai lanh L (t;) va Eggmn(t;) bdi cdng thirc (23)
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Lc (tj)

th(ti) = Esrmnlty)

(23)

c) Lam vigc & niing sudt lanh v6 clp tir ning suét lanh nira téi dén ning sudt lanh dly téi (0h.,(y;) <
Lc(tf) = ﬁ;m(t;).j =p+1 dénm)

t. 12 nhigt a9 ngoai trdvi khi tdilanh b&ng n3ng suét lanh nlra tai (Phwong phap tinh toan ddi véi didm
giac nhau nhw mbé ta trong Phy lye C).

Egpnar(tc), EER & nhiét a4 ngoai trei t. khi lam viéc véi nding suét lanh nlra tai, phai duwgc tinh toan tir
Bhay(tc) VA Fqr(t,) theo cong thir (22).

Dhar(te)
Py haf(tc)

ty 14 nhiét d¢ ngoai trdi khi tai lanh biag nang suét lanh ddy t3i (Phwong phap tinh toan déi véi didm
giac nhau nhw mé ta trong Phy lyc C),

Eernar(to) = (24)

E,,-R,;u,,(:,,), EER & nhigt d9 ngoai trri {, khi lam viéc véi ndng suét lanh ¢y tai, phai dwoc tinh toan tor
D ruite) Va Py (t:) theo cdng thirc (25).

Brurlty)
Prui(ts)

Gid thiét rAng EER thay d8i tuyén tinh theo nhist 9 ngoai trdi khi n3ng suét lanh cla thiét bj thay ddi
liéntyc.

Egrpur(ty) = (25)

: , Egpru(ty) = E, (te)
Eganr(t)) = Egpparite) + = ib = tmw = x (t—tc) (26)
c

Pny(t;), cdng suét dién tidu thy tir ché a9 1am viéc v&i ning suét lanh niva t3i dén nang suét lanh day
tai, phai dwgz tinh todn tir téi lanh Lc(¢) va Eggy,(ty) bdi cdng thire (27).

Lc (tj’ '
Egans(Y)

d) Lam vigc & ndng suét lanh day t3i (¢,,,(t)) < L(t),j = m + 1dénn)

Ph!(tj) = (27)

Fr(¢;) phai dugctinh todn theo cdng thire (4).

Tror;g trub*ﬁg heop khéng do drgc ndng suét lanh t3i nhd nhét, ning lweng tidu thy & ché dd Iam lanh
(CSEC), Cese, phai dugce tinh toén bang cdng thire (21).

a) Lam vigc chu Ky (L:(8)) < Bnas(t)).j = k + 18én p)

Trong dai ndy, phai thye hién tinh toar voi gid thiét 14 didu hda nhiét do lam viéc theo chu ky vdi nang
sué lanh n(ra tai.
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Trong céng thire (21), X(¢;) phéi dwec tinh tlr B,,,(t;) theo cong thire (7).

Trong cong thire (7), dlt) = rarlty)
b) Lam vidc & nang suét lanh vb cAp tlr ning suét lanh nira t3i dén niing suét lanh dly tai (Paq, () <
Le(t)) £ Bpu(t).j = p+1dénm)
Phai thyre hién tinh todn khi st dung cdng thirc tir (24) dén (27).
¢) Lam viéc & nang suét lanh ady tai (8,,(t) < L.(t)).] = m + 1 dénn)

Prui(t) phdi dwoc tinh todn theo céng thirc (4).

7 Bao cao thy

Bao céo thir phai gdm:

a) Kiéu thiét bij;

b) Danh myc cac diém thir nghiém bat budc a4 thye hién, va gia tri ning suét lanh va EER thu dugc;
c) Danh myc cac diém thir nghiém tiy chon @3 thyee hién, va gid trj ning suét lanh va EER thu duorc;
d) Céc gia trj mic dinh d3 st dung;

e) D4i v&i hé théng nhidu cum, td hop cac cum trong nha va cym ngodi trai.

Di v&i thiét bj cé nang suét lanh vé cp,phai chi ra cac cai a4t tAn sd abi véi tirng thir nghiém.

Hé sb hiéu qua mua lam lanh (CSPF) phai cdng bé gid trj dén 3 ch(r sé cb nghta, cé tham khdo dén tai
lanh xac dinh chun va phan bé bin nhiét 8 ngoai tr&i chudn duec st dung.
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PhulucA
(tham khdo)

Céc hinhvé

Y2 ]

[W] \
Pu(35)
g b
35
m
¢ (°C)
X
CHU DAN:

X Nhiétd0 ngoaitrdi
Y1 Nang suét lanh hosic tailanh
Y2  Cong sult dign dAu vao

Hinh A.1 — Ning suitlanh, cong suit dién diu vio va tal lanh abi voi
thiét bj c6 ning suét lanh cé dinh
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(W)

Puu(35) .

Pu(29) /,,,-/-’PM’(;’,

Proun(29) P.u(ﬁ;]
(W)

$(29) | G e W oule)

W 1) [ S R — | &

il o T
mia(29) - Ol
B oun(35) ]
L(t)
k k+1 m m+1
X 4 €O
CHU DAN:

X Nhiét 6 ngoai trei
Y1 N2ng suét lanh hoZc tdi lanh

Y2 Cong suét dién diu vao

Hinh A.2 - Nang suit lanh, céng suét dién diu vao va tai lanh
adi véi thiét bj cé ning suét lanh hai cdp
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Pru(35)
P:(Z'?] Pul

Pou(35
Y2 P;.':%ssi /_...--4 /;’o

Sl —-"“"/,,-—‘v-"“ Poualt)
W) ]
®pi(29) e — Ou(t)
Pei(35) =4
®rud29) \——-——4 oo
Y1 s — = ()
Pua(29) s
#ﬂh(35) // I
20 25 29 te 35
k +1 p p+l
4 (°C) tﬁa m+1

CHUDAN:

X Nhiét 40 ngoai tr¥i

Y1 Nang suét Ianh hodc tai lanh
Y2  Cbng suét dién dAu vao

Hinh A.3 - N&ng sult lanh, cong suit di¢n adu vao va tai lanh
daéi vl thibt b c6 nang sudt lanh nhidu cép
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Egrmol(t) 5 Earan()
Y3|  Eewadtd [T ‘ Emud®)
Eenpa(ts) 7
i
W) Pul35) Pai() é

Pul29) o
Pos(29) | . ‘

Y2|  Pu(35) | i i
o Pralty)

) T —
®u(29) > Pult)

Pui(35) e
D L{t)
Y1 .4(29) T : [P t) :
00(35) —odo -
Prn(29) i i
Da(35)
| Banlty ﬁ"
20 25 2 35
k k+1 P p+1 t' (oc] £|'=| T

CHU DAN:
X Nhiét 4 ngoai trdi

Y1 Nang suét lanh hoc tdi lanh
Y2  Cong sult dién cAu vao
Y3 Hé sb nang lrgng hiéu qua (EER)

Hinh A.4 - Ning sudt lanh, céng suit dién diu vao, tai lanh va EER
adi v&i thibt bj c6 ning sudt vé cdp
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Phylyc B
(tham khao)

Tinh toan h s6 higu qua mua 1am lanh tdng (TCSPF)

B.1 Yéu cdu chung

Phan phy lyc ndy &p dung cho thiét bj chl 1am Iznh, thiét bj 1am lanh c6 svdi bd sung va thiét bj c6 kha
ning ddo chiéu.

B.2 Phwong phép do dign ning iéu thy trong ché dd khéng hoat ddng

Thié: b van dugc két ndi véi ngudn dign sau 6 h ngét may. Didu kién nhiét A8 trong nha va ngoai trdi 13
béng 20 °C. Jién ning tidu thy duoc do sau mot gidr khi cac didu kién nhiét A9 dat can bang. Thi
nghiém twong ty dwec 13p lai véi didu kién nhist @ 5 °C, 10 °C va 15 °C véi thoi gianéndinh 122 h
cho m8i phép thir. Nhe mét truéng hop tham khdo, gia trj dign naing tiéu thy sé& dwoc nhén véi trong s6
trong Béng B.1 sau d6 tich phan d8 tinh ra Iwong dién niing tiéu thy & ché d6 khdng hoat dong, Pi.
Vigctinh todn cong sudt khdng hoat ddng co thé cling phai tinh d&n dnh hudng cla céc didu kién thi
tiét va chwrong trinh van hanh.

CHU THICH: Néu két qua cla cac phép thi’ & nhigt d¢ 20 °C va 5 °C cho sai sé trong khodng 5§ % hodc 1 W thi
céc phép thir & 15 °C va 10 °C lakhong bét budc. G4 trj trung binh clia cac két qua nay duoc sir dyng cho bén
didu kign nhiét 30 xem xeét

Bang B.1 - Trong sé mic djnh dé xac djnh dién ning tidu thy
& ché dp khéng hoat ddng tham khio

Didu kign nhidt ad 5°C 10°C 15°C 20°C

Tigng sé 0,05 0,13 0,27 0,55

Nang lwgng tidu thy & ché a6 kadng hoat ddng (IAEC) dugc xdc dinh theo ¢dng thirc (B.1)
Cue=H,*P, (B.1)
Trong 86
Cue 12 dién nang tiéu thu & ché ¢& khdng hoat ddng;
Ha 12 86 gitr & ché dd khdng hoat ddng droc cho trong Bang B.2;

Pis 13 khéi lwgng dién ning tiéu thy trung sinh.
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B.3 Tinh toan hé sé hiéu qua 1am lanh toan mua tdng (THSPF)

Hé s6 hiéu qua Iam lanh toan miia tdng (TCSPF), Frese, durec tinh todn béing cdng thire (B.2)
Fress =Lcst (Cese +Ciae ) (B.2)

Viéc tinh todn Legr va Cose theo ndi dung chinh cla tiéu chuln nay.

Nang lugng tiéu thy & ché dd khdng hoat déng (IAEC), Cue, dugc tinh bing cdng thire (B.1).

Sé gie mic dinh & cac ché a6 & tinh toan hé sb hiéu quéd mua [am lanh téng tham chidu dugc cho
trong Bang B2, Viéc tinh toan hé sé hiéu qua mua 1am lanh tng cling cAn phai k& dén anh hudng sé
gi¢» phan phdi & ché d4 khac.

Bang B.2 - Sé gi miic djnh & cac ché 4 a4 tinh toan hé sé hi¢u qua mia Iam Ianh tdng tham khic

Thibt bj Ché dd hoat ddng, Ché a4 khéng hoat d8ng, | Chét 48 ngit két néi,

(h) (h) {h)
Chi lam lanh 1817 4077 2866
Lam lanh két hop swori 1817
3 4077 0
bo sung (86 gitr swdi: 2866)
Dao chidu 1817
4077 0
((S4 gi¢r swdri: 2866)

30



Phy luc C

(quy dinh)

TCVN 10273-1:2013

Phwong phap thir va tinh toan hg 6 suy gidam cuia 1am viéc theo chu ky

C.1 Thir nghiém !am lanh & d8 dm thap va thir nghid@m lam lanh theo chu ky

The nghiém [am lanh & d& &m thap va thi nghigém 13m lanh theo chu ky phai dugc thirc hién theo Phy
lyc A cla TCVN 6576 (ISO 5151), Phulyc B TCVN 6577 (ISO 13253) va TCVN 9881 (ISO 15042) cling

nhw qui dinhtrong C.2.

Diéu kién thir abi v&i phép thir1am lanh theo chu ky dwee cho trong Bang B.1.

Bing C.1 - Didu ki¢n nhiét 46 va d¢ dm déi v&i phép thir 1am lanh theo chu ky

Nhigt 6§ trong nha, Nhigt d ngoai troi,
Thir nghigm (°C) (C)
Bdu kho Bdu wét Bdu kho Biu wét
Thir nghiém A 27 13,9 hodc nhd hon 29
Bn dinh, gian khé
Thir nghiém B 27 13,9 10&c nhd hon 29
Chu ky, gian khd

CHU THICH 1: Khang khi di vao thiét bj phdi co ham lwong dm al thdp 8 khdng tao ngung tu trén gian lanh.
(Khuyén céo sir dung nhiét dd bdu wét trorg phong |4 13,9 hodic nhd hon).

CHU THICH 2: Gir chénh 18ch ap suét tTnh gilra cac voi phun hodcap suit ddng trong giai doan bat (ON) bing higu
4p sudt hoic 4p suét d8ng do dugc trong subt thir ngiém A.

Théi gian cla giai doan bat (ON) va 14t (OFF, trong phép thir lam viéc theo chu ky dugc cho trong

Béng C.2.

Bang C.2 — Thei gian clia giai doan ON va OFF trong phép thir lam viéc theo chu ky

Khodng theri gian .
Kidu thit bj Ché adlam vige (min) L ?r:::nky
ON OFF
Kitu c6 nang sut ¢d dinh | N2ng suét lanh day ta 24 30
Kiéu co nang suét haicAp | Nang suét lanh tdi nhé nhét 24 30
Kieu c6 nang suédt nhidu | N2ng suét lanh tai nho nhit hoic 24 30
cép N2ng sudt lanh nira tii®
Kibu c6 ning suét vo cip® | N2ng suét lanh tai nhd nhét hoic 12 48 60
Nzng suét lanh nira tai*

tham khao.

* Néu khong do dwoc & ché d 1am viée én dinh nang suét lanh tii nhd nhét thl phai thiee hién phép thix chu
ky & nang suét lanh nlra tai,

® pébi voi thiét b kidu nang suit lanh vo cip thi kéng ¢An thirc hién thir nghiém chu ky. Thong tin trén chl dé
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C.2 Qui trinh thie

C.2.1 Qui trinh thir déi v&i thir nghiém ché @6 1am lanh, gian khé, trang thal én djnh (thir
nghiém A}

Trwde khi ghi s6 li8u trong phép thir gidn kho trang thai 8n dinh, van hanh thiét bj it nhét 1 h sau khi dat
duoc didu kién clia gian kho. Loai bd hét nirdc trong khay hirng nwée ngung va bit 18 thoat nwée lai.
Sau @6 khay hirng nwée ngung cAn duoc gitr khd hoan toan.

Ghi lai gia trj ndng suét lanh va céng sudt dién tiéu thy tr phép thir gian khd trang thai &n dinh. Dé
chudn bj cho thi» nghiém chu ky B.2.2, ghi lai van téc khéng khi theo thé tich trung binh phia trong
phdng tir chénh léch ap sult hoc tir 4p lwc do van tdc dbi véi vdi phun luu lugng va @3c tinh cla
khéng kh.

C.2.2 Qui trinh thir d8i véi thir nghiém ché d4 1am lanh gian khé chu ky tity chon (thir nghi¢m B)
C.2.2.1 Bidu kién thi

Sau khi hoan thanh thlr nghiém gian khé trang thai én dinh, thdo trang bj thir nghiém theo phuong
phap entanpi khéng khi bén ngoai, ndu cé néi, va bat du chu ky OFF/ON clia méy nén bing tay. BS tri
thte nghiém cAn gidng vé&i bb trl trong thir nghiém gian khé trang thai &n dinh.

Khoang th&i gian ON va OFF phdi theo Bang B.2,

Lap lai dang chu ky ON va OFF cho dén khi hoan thanh thir nghiém. Cho phép céc co céu didu khién
clia thiét bj didu chinh chu ky lam viéc cla quat bén ngoai.

Trong moi trwdng hop, sir dung quat hit cda thiét bj do déng khéng khi cing véi quat cla didu hoa
trong phong, néu co 1&p dat va lam viéc, d& x4p xi dap ng burée trong ey Iegng khdng khi gian phia
trong phong.

€.2.2.2 Po biing co cdu didu khidn quat hut tw adng cla thiét b] do déng khdng khi

Néu thiét bi do déng khdng khi ¢6 chirc nang didu chinh Ap suét tinh mdt cach tw ddng va ngay 1ap tirc
sao cho chénh léch &p sudt tinh bing khéng déi véi thidt bj khéng 8ng dn hodc blng gia tri 4p suét
bén ngoai nhat dinh dbi v&i thiét bj c6 éng d&n bling cach didu chinh hoat ddng clia quat hut.

Hiéu sé gilra gia tr| chénh Ap suét tinh clia v&i phun va ap suét chuyén déng duoc do bang thiét bj do
déng khi c6 co chu didu khidn quat hit tw déng va gia trj dugce do & thir nghiém gian kh trang théi 82
dinh phai ndm trong pham vi 2 % trong véng 15 s sau khi bat ddu dong khéng khi. Néu thiét bj do dong
khéng khi khéng dap (ng cac yéu chu hodic néu thidt bj khéng c6 kha nang tw déng didu khidn quat hut
thi ¢6 thé do bang cach didu chinh quat hut bing tay.

C.2.2.3 Po biing cich si¥ dyng co cdu didu khidn quat hit bing tay cia thiét bj do dong
khéng khi :

Ditu chinh quat hit @& nhanh chéng dat dwgc va sau d6 duy trl chénh léch &p suét tinh cla voi phun
hodc ap suét chuyén ddng & ciing gia tri nhw do dugc trong thik nghiém gidn khdé trang théi dn dinh.
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Chénh léch &p sut hodic 4p suét chuyén ddng cin ndm trong 2 % gia Iri ¢é dugc tir thir nghiém gian
khb trang thai dn dinh trong vdng 15 s sau khi 24t dAu dong khéng khi.

C.2.2.4 Thu thgp dir ligu

Sau khi hoan thanh It nhét hai chu ky OFF/ON hoan chinh clia may nén, xac &jnh ning suét lanh
téng va niing lugng tiéu thy tdng trong khodng thei gian thu thap dE ligu tiép theo bit ky khi dap ing
cac gia trj dung sai thtr nghiém qui djnh trong cdc didu kidn thir nghiém swdi qua d6 trong TCVN 6576
(1SO 5151),TCVN 6577 (ISO 13253) va TCVN 9981 (ISO 15042).

Tinh ch&t m3u khdng khi, luu lwgng déng khdng khi va dién ap dugc lAy mau it nhit 2 min mét 1an
trong khodrg th&i gian ma khéng khi chay qua gian. Ghi lai nhiét 36 biu khé ciia khéng khi di vao va di
ra khdi gian trong nha & trong khoang théi gian 10 s hodic it hon.

Tich phan rang suéi lanh va cong suét dién tiéu thy trong céc chu ky hoadn chinh. Bi véi cac thiét bj cé
éng din thir nghiém véi quat trong phang, thi tich phan cdng suét dién tiéu thy tir trang thai OFF cla
quét trong phong dén vj tri OFF tiép theo. Béi vdi cac thiét bj co dng dn khac va thiét bj khéng éng
dan, tich phan céng suét dién tiéu thy tir trang thai OFF clia may nén dén trang thai OFF tiép theo.

Hé sé suy gidm (Cp) phai dugc tinh bdng cach s dung két qua & thir nghiém A va thi nghiém B cla
Béng C.1 bdng cong thirc (C 1).

Céng thire (C.1) dugc biéu dign cho tredng Fop 1am viéc véi nang suét lanh dly tai. Céng thire (C.1)
cothé ap dyng cho 1am viéc theo chuky néng suét lanh nira tai Bpar(cyc) V8Bmineye)

O acnhgq/ P ful(eye) = E ER,[niggc)
Gy rutary)/Pruiary)  _ EgR. fuitdry) (C.1)

s = Brutyey/ Pruraryy 1= Fepu

Trong dé
Bty Nang suét larh (W) clia may fidu hda khéng khi khi Iam viéc & ché db 1am lanh véi
nang suét larh danh dinh dwec thi nghiém béng phwong phap qui dinh trong C.2.2;
Poategis Coéng suét dign tidu thy (W) khi lam viéc & ché dd 1am lanh v&i ndng suit lanh danh
dinh duwgre thir bing phurong phap qui dinh trong C.2.2;
s Nang suét laah (W) clia didu hda khérg khi khi lam viéc & ché do lam lanh v&i nang
suét lanh darh dinh dwgc thi 23ng phwong phap qui dirh trong C.2.1;
Praacary) Céng suét disn tidu thy (W) khi lam viéc & ché dd 1am lanh vé&i ning sudt lanh danh
dinh duqc thir bing phuwong phap qui dinh trong C.2.1;
éﬂm(m) Hé sé nang ua:?g hiéu qua kni lam viéc & ché dd lam lanh véi ndng suét fanh danh
dinh dwgc thir bAng phwong phap qui dinh trong C.2.2;
Exn sutcars) Hé s6 nang rong hiéu qua ki lam viéc & ché do 1am lanh véi ndng sudt lanh danh

dinh dwece thir bdng phuong phap qui dinh trong C.2.1.

Foput TV 86 gitra @juiccyc) Vé Bruicars)-
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Phy luc D
(tham khao)
Tinh todn hé 8 hidu qua mua khi thiét 13p mét tai lanh nhét djnh

Mbt tai lanh nhét dinh thay @i réng rai t& ving nay dén viing khéac phy thudc vao didu kién thi tiét,
cu trac tda nha, va tinh trang trong d6, may didu hda khéng khi va bom nhiét (sau day goi chung 13
thiét bj) dwee st dung.

Dé wéc Iwgng va so sanh sy sai khac hé sb hiéu qua mua clia thiét bj, mdt tai lanh dai dién sé dugc
thiét 1ap.

Vi myc dich trén, phan phy lyc nay sé thiét |1ap tai lanh nhd nhét dai dién va chi dn phuong phéap udc
Iwgng cho thiét bj lam viéc véi tai khéng adi 6.

Phan phu lyc nay cling quy dinh ra phuwong phép tinh todn hé sé hiéu qua mua cla thiét bj dwoc lép
d&t & médt vang ho3c tda nha nhét dinh.

D.1 Hé sb hidu qua mua 1am lanh (CSPF)

Tinh toan hé sb hiéu quamla Iam lanh (CSPF) theo cac qui dinh trong phdn néi dung chinh cho tirng
kiéu thiét bj.

D.1.1 Cai dit sé gi® hoat dong & ché dd 1am lanh (Png v&i céc khodng nhiét dd (bin hours)
ngoai tréi trong mét ving cy thé.

Sé gi® hoat ddng & ché A6 1am lanh (rng v&i cac khodng nhiét @& ngoai tr&i trong mua lam lanh cdn
duwoc cai dat.

D.1.2 Cai dat tai lanh xac djnh, L.

a) Cai gat mot gia trj nhiét dd ngodi tréri (ing v&i ti lanh 100 %.

b) Nhiét dd ngoai trdi cao nhat dwgc xac dinh tir sb liéu trong D.1.1, trong A6 ¢6 loai trlr nhirng gia trj
bét thuéng.

¢) Phy tai clia téa nha duwoc tinh todn @& xac dinh nang suét lanh yéu clu tai nhiét dd ngoai troi
100 % tai.

d) Nhiét dd ngoai tr&i 0 % tai phadi dwoc thiét 1ap dya trén tai tinh toan cla téa nha va myc dich st
dung thiét bj.

e) T nhirng di kién trén sé thu dwgc dwdng cong phy tai.

D.1.3 Dic diém phy thudc nhiét dd ngoal tréd cua thiét bj

Céc @4c diém cla thiét bj phy thudc vao nhiét dd ngoai tréri gdm, nang suét lanh, dién nang tiéu thy da
trinh bay trong phan néi dung chinh.
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Phuy lyc E

(tham khdo)

Phwong phap tinh toan nhiét dd tai diém giao nhau gitra dwéng dic tinh
tai xac djnh va dwéng déc tinh nidng suitlanh

Tai kac dinh L(t;) duge tinh bing cbng thirc (E.1) gidng véi cdng thirc (2) trong phan néi dung chinh,

-t
L'(tj) Brui(tio0) X E‘E‘fﬁ)

Tirng ddc tinh ndng suét lanh 3(¢;) dwec cho bing céng thire (E.2) dén (E.4), gidng nhu cac cong thirc
(3), (9) va (14) trong phan ndi dung chinh.

(E.1)

B ru1(29) — B7,1(35)

E}fu[(t!) = @r,1(35) + (35—29) % (35 - tj) (E.2)
ar(2%) = Onar(35
Bnar(t)) = Brar(35) + O !(é; = g;)!( 2 x (35 -) (E.3)

Gm ,‘(29) - o'm n(35)
Prmin(ty) = Orun (35) + - T 29)‘ x (35 -t (E.4)

Diém giao nhau gitka dudng dic tinh 1Am viéc & nang suét lanh déy tai va dwdng déc tinh tai ¢, dwoc
tint bing céng thire (E.1) va (E.2).

Le(t) = B pulty)

(f = B ru1(29) — B7ui(35)

Dpui(tro0) X 77— (o t ) =@ru(35) + B5-29) X (35—tp) (E.9)

Do 46, t,dugc cho bdi cdng thirc (C.6).

60,u1(t100)t> + 601(35) (t100 — to) +35 (@71(29) = 8,1(35)) (t100 — to)

ty, =
o 601 (t100) + (ﬁfu:(z‘?) o qu1(35)) (100 = to)

(E.B)
Pi&n giao nhau gira dwdng dic tinh lam viéc & nang sult lanh nira tai va dwéng dic tinh tai ¢, duoc
tinh bdng céng thire (E.1) va (E.3).

(t ) @ a, (29)_9 ] (35) .
ﬂ;.:t(t1oo)>((t—c'—)=%cf(35)+ hal (35_23)’ x (35— t,) ()

Do 394, t. dwyc cho b¥i céng thirc (C.8).

35



TCVN 10273-1:2013

897 (t100)t0 + 6D1ay (35) 100 — o) + 35 (Bhay (29) ~ Bray (35)) Cti00 — to)
) 6@ rut(ts00) + (Bnar (29) — Bnar (35)) (t100.~ to)

(E.8)

Diém giao nhau gitra duérng A3 tinh 1am viéc & nang suét lanhtdi nhd nhit va dudng d4c tinh tait,
duwoc tinh bing cdng thire (E.1) va (E.4).

emin (29) = omln (35)
(35-29)

(¢~ to)
Dt X e
rut (t100) o=t

= Qpmin(35) + x (35 - t,) (E.9)
Do g6, t, dwec cho bdi cong thire (C.10).

B = 60 rut (t100)to + 6Bmin (35) (tioo — to) + 35(Bmin (29) = Bpnin (35)) (t100 — to)
? 6@ rut(t100) + (Pmin(29) = Bmn(35)) (140 — to)

(E.10)
Str dung gia trj mac dinh (29) = 1,077 x ¢(35) trong Bang 1, ra(t;) tr& thanh cdng thire (E.11).

(E.11)

Grut(q) = @ful(35) x (1 + W)

6

Piém giao nhau clia dwdng dic tinh 1am viéc ning suét lanh ddy tai va duwdng dic tinh tai t, dugc tinh
bang cang thive (E.1) va (E.11).

(6= to) _ 0,077(35 — t,)
O pution) X g 2oies = OFul(35) X (1 p ) (E.12)
Do dé t, dwgc cho bdi cbng thirc (E.13).
so!u{(tlou)t‘] + 60f21(35)(t100 - to) + 0,077 X 350ful(tmg - tu)
ty = (E.13)

60 ru1(t100) + 00770 ful (35) (t100 — o)

Béng cach twong ty, didm giao nhau gitra dwdng dic tinh 1am viée ning suét lanh nira tai va dwéng
d3c tinh tai ¢, duwoc tinh béing céng thic (E.14).

~ 6@ ry1(t100)to + 6P par(35)(t100 — to) + 0,077 X 35 Phaf (35)(t100 — Lo)
¢ 6@ ru1(t100) + 0,0770haf (35)(t1gp — to)

(E.14)

Bing cach twong ty, diém giao nhau gi(ra dwdng dic tinh 1am viéc ndng suét lanh tai nhd nhét va
dung dic tinh téi t, dwgc tinh béng céng thirc (E.15).

e 60 111 (t100)to + 6@min (35)(t100 — to) + 0,077 X 35(t150 — to)
P 6®fﬂ!(t100) + 0,077 Pmin (35)(t100 = tu)

(E.15)
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