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Qua trinh lap dat, sir dung va bdo dudng diéu hoa
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THU NGO

THAY MAT BAN BIEN TAP

Ngryén Quae Cicong

Quy doc gia thGn mén!

hu chung ta da biét, khéng khi dong

mot vai tro quan trong trong cudc
séng sinh hoat cua con ngudi. Khéng
phdi thic én hay nudc uéng, khéng khi
mdi la yéu té ddau tién can co dé chung
ta bat ddu va duy tri su séng. Cac nghién
cuu da chi ra rang néu con ngudi dugoc
s6ng trong mét moéi trusng khéng khi
sach thi sé c6 mét suc khoe tét hon, giup
hé théng mien dich hoat dong tron tru,
cdc té bao bach cau san sinh manh mé
dé tang suc dé khang cta co thé véi cac
loqi vi khudn hodc virus.

Tai cac khu cdn hé cao téng, véi mat doé
cu dan luén duy tri d muc cao sé ludn
doi héi viéc phdi st dung nhiing thiét

bi co kha nang tac dong [én khong khi
nham giam thiéu mot cach téi da nhing
tac déng dén tu nhiét do, thaoi tiét cla
moi trudng bén ngoai ctiing nhu tao ra
moét bau khéng gian séng thodi mdi,
tién nghi bén trong can hé cho cac cu
dan. Tiéu biéu trong s6 do chdc chdn la
nhiing chiéc diéu hoa, mét thiét bi khéng
thé thiéu trong cac hé gia dinh.

Nam bat dudc nhu cdu trén, Boi ngl
Bién tap chung toi han hanh dem dén
cho Quy déc gia cuén Cam nang Diéu
hoa trong cdn hé, vaéi nhing quy trinh vé
l[dp dat, su dung ciing nhu bdo dudng, dé
cubc séng ctia moi cu dan sé ludn thodi
mai, ngap tran nhing trai nghiém dang
nhd va dé chiu.

Tran trong!



HE THONG DIEU HOA KHONG KHI KIEUKHO <Y

PIEU KHIEN TU DONG TRONG DIEU HOA KHONG KHi

LAP DAT, VAN HANH, BAO DUONG
VA SUA CHUA MAY DIEU HOA 2 MANH

PHU LUC 2:
CHUC NANG VA DIEU KHIEN

PHU LUC 3:
cAc BIfU MAU
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Nhiét do l1a yéu to gay cam giac nong lanh doi
vGi con ngudi. Ca thé con ngudi c6 nhiét do
xap xi 37°C. Trong qua trinh van dong co thé
con ngudi ludn ludn thai ra moi trudng nhiét
lugng qaa. Lugng nhiét do co thé tod ra phu
thudc vao cuong do van dong: van dong cang
nhiéu thi nhiét lugng tod ra cang l6n. Vi vay dé
duy tri than nhiét co thé thuong xuyén trao doi
nhiét v6i moi truong xung quanh. DE thai nhiét
ra moi trudng cd thé c6 02 hinh thdc trao doi:

Truyén nhiét ra méi truong do chénh léch
nhiét do At. Nhiét lugng trao doi theo
dang nay goi la nhiét hién gp,.

Thdi nhiét ra moi trudng do thoat mo hoi
hay con goi la tod am. Nhiét lugng trao
ddi dudi hinh thic nay goi la nhiét an qs.
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Mbi quan hé gitia 2 hinh thdc thai nhiét va
nhiét tod cha co thé dugc thé hién bdi phuong
trinh sau day:

Jtéa = gh + Qa
(1-1)

Day la mot phuong trinh can bang dong, gia
tri cia moi mot dai lugng trong phuong trinh
c6 thé thay doi tuy thudc vao cudng do van
dong, nhiét do, do am, toc do chuyén dong cuia
khong khi mdi truong xung quanh vv... Trong
phuong trinh do ga la dai lugng mang tinh chat
diéu chinh, gia tri cta n6 16n nhd phu thudc
vao moi quan hé clia gz va gh dé dam bdo
phuong trinh (1-1) ludn ludn can bang.

Néu cuong do van dong clia con nguoi
khong doi thi quz = const, nhung gh
giam, chang han khi nhiét do moi truong
tang, At = tg - tyy gidm; khi toc do gio
giam hoac khi nhiét trd tang. Phuong
trinh (1-1) mat can bang, khi do co thé
sé thai am, ga xuat hién va tang dan néu
gh giam.

Néu nhiét do moi truong khong dai, toc
dd gi6 on dinh va nhiét trd cing khong
doi thi g, = const, khi cuong do van
dong tang qo3 tang, phuong trinh (1-1)
mat can bang, khi d6 co thé ciing sé thai
dm, oz cang tang cao thi g clng ting
lén tuong Gng.

Néu vi mot ly do gi do mat can bdng thi sé gay
rbi loan va sinh dau 6m.
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Quan hé gitia nhiét hién va nhiét an theo nhiét do moi truong dugc
thé hién trén hinh 1-1

"
ol 20

¢ % 20 25 30 bl e, C

Hinh 1.1. Quan hé giia nhiét hién qp, va nhiét an q; theo
nhiét do phong
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Truyén nhiét tf co thé con ngudi vao
moi truong xung quanh dudi 3 phuong
thiic: dan nhiét, doi luu va bic xa.
Nhiét hién gp phu thudc vao do chénh
nhiét do gitta co thé va moi trudng
xung quanh At = te-tmy, toc do chuyén
dong cta dong khong khi va nhiét tro
(40 quan, chan wv . . .)

Dac diém cla nhiét hién 1a phu thudc
rat nhiéu vao At = te-tmt

Khi nhiét do moi truong tmt nho hon
than nhiét, co thé truyén nhiét cho
moi truong, khi nhiét do6 maoi truong
l6n hon than nhiét thi co thé nhan
nhiét ti moi trudng.

Khi nhiét do maoi truong kha bé,

At = tet - tt 160, gp 160, co thé mat
nhiéu nhiét nén c6 cdm giac lanh va
ngugc lai khi nhiét do moi truong 16n
kha nang thai nhiét ra moi trudng giam
nén cd cam giac nong.

Khi nhiét d6 moéi truong khong dai,
toc do khong khi 6n dinh thi g, khong
doi. Néu cuong do van dong cla con
ngudi thay déi thi lugng nhiét hién gh
khong thé can bang véi nhiét tod q Dé
thai hét nhiét lugng do co thé sinh ra,
can co hinh thtc trao doi thi 2, do la
tod am.

CAM NANG PIEU HOA TRONG CAN HO | 11



Nhiét truyén ra moi truong dudi hinh
thic tod dm goi la nhiét an. Téa dm co
thé xay ra trong moi pham vi nhiét do
va khi nhiét do moi trudng cang cao,
cuong do van dong cang l6n thi toa
dm cang nhiéu. Nhiét ning cla co
thé dugc thai ra ngoai cung véi hoi
nugc dugi dang nhiét an, nén lugng
nhiét nay dugc goi la nhiét an.

Ngay ca khi nhiét do moi truong l6n
hon than nhiét (37°C), co thé con
ngudi van thadi dugc nhiét ra moi
truong thong qua hinh thdc toa am,
do 1a thoat mo hoi. Nguoi ta da tinh
dugc rang cd thoat 1g mo hoi thi co
thé thdi dugc mot lugng nhiét xap
xi 2500). Nhiét do cang cao, do am
moi truong cang bé thi mic do thoat
mo hoi cang nhiéu.

Nhiét an co gia tri cang cao khi hinh

thic thai nhiét bang truyén nhiét
khong thuan lgi.
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RO rang rang, con ngudi co thé séng trong mot pham vi thay déi nhiét
do kha I6n, tuy nhién nhiét do thich hgp nhat déi v6i con ngudi chi
nam trong khodng hep. Nhiét do va do am thich hgp d6i véi con nguoi
c6 thé 1ay theo TCVN 5687-1992 cho ¢ bang 1-1 du6i day.

Bang 1-1: Thong so6 vi khi hdu tién nghi dng vdi trang thai lao déng

Trang thai Mua He Mua Pong
lao dong t°C @, % ®, m/s t°C @, % ®, M/s
Nghi ngoi 22 - 24 60-75 | 0.1-03 24 - 27 60-75 | 0.3-05
Lao dong nhe 22 - 24 60 - 75 0.3-0.5 24 - 27 60-75 | 0.5-0.7
Lao dong viia 20 - 24 60-75 | 0.3-0.5 23-26 60-75 | 0.7-1.0
Lao dong nang | 18- 20 60-75 | 0.3-0.5 22w 25 60-75 | 0.7-15
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Trén hinh 1.2 biéu thi dé thi viing tién nghi clia hoi lanh, sudi am, thong gi6 va
diéu hoa khong khi cia My giGi thiéu. Do thi nay biéu dién trén truc toa do voi
truc tung la nhiét do dong suong ts va truc hoanh la nhiét do van hanh tv, nhiét
do bén trong do thi la nhiét do hiéu qué tuong duong. Nhiét do van hanh tv dugc
tinh theo biéu thdc sau:

O+ O Ay
b= 7 (2-2)

Qg + Opy

ty, tpx - Nhiét do khong khi va nhiét d6 bic xa trung binh, °C;
i, Olpx - Hé s6 toa nhiét doi luu va buc Xq, W/m2.K

Nhiét do hiéu qua tuong duong dugc tinh theo cdng thic:
tC = U,S.(tk + ta) ™ ];94. JH}_K (2_3)

ty - Nhiét do nhiét ké& uét, oC;

wg - Téc do chuyén do ctia khong khi, m/s.
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Hinh 1.2. Dé thi viing tién nghi theo tiéu chuin ASHRAE (My)
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qu& tuong duang;
usdng t6ng hgp cla
d@, dd am va téc
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1.3 la dé thi vang tién
dién theo tryc tung
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Hinh 1.3. Do thi viang tién nghi theo nhiét do t, va t,
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Do am tuong ddi co6 anh hudng 16n dén kha nang thoat mo hoi
vao trong moi truong khong khi xung quanh. Qua trinh nay chi
c6 thé xdy ra khi ¢ < 100%. Do dm cang thap thi khd nang
thoat mod hdi cang 16n, co thé sé cdm thay dé chiu. P6 dm qua
cao, hay qua thap déu khong tét déi v6i con ngudi.

: Khi do am tang lén kha nang thoat mo hoi
kém, co thé cdm thay rat ning né, mét maéi va dé gay cam
cim. Ngudi ta nhan thdy 6 mot nhiét do va toc do gio
khong doi khi do am [6n kha ning béc mo hoi cham hoadc
khong thé bay hoi dugc, diéu do lam cho bé mét da c6 l6p
mo hoi nhép nhap.
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Hinh 1.4. Gidi han mién mé héi trén da

Trén hinh1.4 biéu thi mién xuat hién mo hoi trén bé mat da. Theo do
thi nay ta thdy, Gng v6i mot gia tri do am nhat dinh, khi nang nhiét do
lén mot gia tri nao do thi trén bé mat da xuat hién 16p mo hoi va ngugc
lai khi d§ 4m cao trén bé mat da xuat hién mo hoi ngay ca khi nhiét do
khong khi kha thap. Vi du & do am trén 75% thi xuat hién mo hoi ngay
ca khi nhiét do dudi 200C.

o: Khi do am thap moi hoi sé bay hoi nhanh lam da kho,
gdy ndt né chan tay, moi vv. Nhu vay do @m qua thap cing khong
tot cho ca thé.

Do am thich hgp doi voi co thé con ngudi nam trong khodng tuong
déi rong @ = 60+75% va co6 thé chon theo TCVN 5687-1992 néu
0 bang 1-1.
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Toc do khong khi xung quanh c6 anh hudng
dén cuong do trao ddi nhiét va trao doi
chat (thoat mé hoi) gitia co thé con nguoi
vGi mdi truong xung quanh. Khi téc do 16n
cuong do trao doi nhiét am tang lén. Vi
vay khi diing tru6c gi6 ta cdm thay mat va
thuong da kho hon nai yén tinh trong cting
diéu kién vé do am va nhiét do.

Khi nhiét do khong khi thap, t6c do qua 16n
thi co thé mat nhiéu nhiét gdy cam giac
lanh. Toc do6 gio thich hgp tay thudc vao
nhiéu yéu t6: nhiét do gio, cuong do lao
dong, do am, trang thai stc khée cla moi
nguai vv...

20 | CAM NANG DIEU HOA TRONG CAN HO
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Trong ky thuat diéu hoa khong khi ngudi ta chi quan tam toc do
gio trong vang lam viéc, tdc 1a vang dudi 2m ké ti san nha. Day
la ving ma mot nguoi bat ky khi ding trong phong déu lot han vao
trong khu vuc do (hinh 1.5).

Vung lam viéc (2m)

\
P 777777777 P77 7T 77777 7l 7P 777

Hinh 1.5. Gidi han vang lam viéc
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Toc do khong khi luu dong dugc lua chon theo nhiét do khong khi
trong phong néu ¢ bang 1-2. Khi nhiét do phong thap can chon
toc do gio nhd, néu téc do qua 16n co thé mat nhiéu nhiét, sé dnh

hudng stic khoé.

Dé c6 dugc téc do hgp 1y can chon loai miéng théi phi hop va

bd tri hop ly.

Bang 1-2. Toc do tinh toan cia khong khi trong phong

Nhiét do khong khi, °C

Toc d6 wy, m/s

16 = 20
21 + 23
24 + 25
26 = 27
28 + 30
> 30

<0.25
0,25 +0,3
0,4+0,6
0,7+1,0
1,1 =
1,3 +

g QRS

r
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Theo TCVN 5687:1992 téc do khong khi bén trong nha dugc quy dinh
theo bang 1-3.

Bang 1-3. Toc dé khéng khi trong nha qui dinh theo TCVN 5687 : 1992

Loai vi khi hau Mua He Mua Bong
Vi khi hau tu nhién > 0,5 m/s <0,1 m/s
Vi khi hau nhan tao 0,3 m/s 0,05

Nhu vay, 6 ch&€ do diéu hoa khong khi, téc dé gio thich hop kha
nhd. Vi vay nguoi thiét ké phai hét stic cha y dam bdo toc do
hop ly.
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Do trong sach ctia khong khi la mét
trong nhiing tiéu chuin quan trong
can dugc khong ché trong cac khong
gian diéu hoa va thong gi6. Tiéu
chuan nay cang quan trong déi voi
cac doi tugng nhu bénh vién, phong
ché&bién thuc pham, cac phan xudng
san xuat do dién t, thiét bi quang
hoc ..vv..

Bui 1a nhiing phan t& vat chat co

kich thudc nhé bé khuéch tan trong
moi trudng khong khi.

pie



Khi trong khong khi c6 cac chat doc hai
chiém motty & I6n thi n6 sé cé anh hudng
dén stic khée con ngudi: dnh hudng dén
hé ho hap, thi giac va chat lugng cudc
song. Dac biét déi vi dudng ho hap, hat
bui cang nho anh hudng cua chang cang
16N, v6i cd hat 0,5 + 10um ching c6 thé
tham nhap sau vao dudng ho hap nén
con goi la bui hd hdap. Mdc do tac hai cla
moi mot chat tdy thudc vao ban chat cla
bui, nﬁng dd cta no6 trong khong khi, thoi
gian ti€p xdc clia con ngudi, tinh trang
stic khoe, kich cG hat bui ..vv..

Kich thu6c cang nhd thi cang c6 hai vi
n6 ton tai trong khong khi lau va kha
nang thAm nhap vao co thé sau hon va
rat kho khii bui. Hat bui 16n thi kha nang
khit dé dang hon nén it &nh hudng dén
con Nguoi.
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Vé ban chat: Bui c6 2 nguon gdc hiu co va vd co. Noi chung bui vo co
c6 hai hon bui hiiu c6 vi thuong co6 kich thuéc nhé hon va 6 s6 lugng 16n
hon, thudng gap hon trong thuic té. Nhat la tinh hinh cac do thi Viét Nam
hién nam dang trong qua trinh cdi tao va xay dung toan dién.

Nong do bui cho phép trong khong khi phu thudc vao ban chat ctia bui
va thudng dugc danh gia theo ham lugng oxit silic (SiO;) va dugc lay theo
bang 1-4 dudi day:

26 | CAM NANG DIEU HOA TRONG CAN HOQ plm|c|



Bang 1-4. Nong dé cho phép cua bui trong khong khi

Z>10 Zp < 2 mg/m3 Zp < 0,6 mg/m?3
2410 2 +4 < 1,2
< 2 4+6
Bui amiang &2 =18

plm|c CAM NANG DIEU HOA TRONG CAN HO | 27



Theo TCVN 5687:1992 nong do bui cho phép clia cac chat duge cho cu
thé theo bang 1-5 dudi day.

Bang 1-5. Nong do cho phép cia céc loai bui theo TCVN 5687:1992

STT Loai bui Nong dé cho
phép
mg/1

1 Bui khoang va bui huu co 1,0
7 Bui chtra trén 70% S102 2,0
3 | Bui chira tir 10% dén 70% SiOz 2,0
4 Bui amiing va bui hdn hop chira trén 10% amiing 0,0001
5 | Hydro phétpho 0,001
6 | Anhydrid phétpho 0,00003
7 Pht}tpho vang 0,001
8 Muéi axit florua quy vé HF 0,0005
9 Hydro florua 30
10 Bui s¢i thuy tinh va sgi khoang 4,0
11 Bui xilicdt (bdt tan, olivin ..) chira dudi 10% Si10; 5,0
12 Bui borit,apatit,fosforic,ximang chira dugi 10% Si0: 5,0
13 Bui di mai nhén tao 6,0
14 | Bui ximing, dat sét, ¢4 khodng va hon hop ching khong chira SiO 2,0
15 Bui than, bui than - dit, chita trén 10% SiO2 10,0
16 Bui than chira duéi 0% Si10- 3,0
17 Bui thuéc la Va bui ché 2.0
18 | Bui nguc-n goc thuc dong vat (bong, day, g6, ..) chira trén 10% SiO:

19 Bui nguon goc thue dong vat chira dudi 0% Si0: 4.0
20 | Bui bdt ép va chit déo amin 6,0
21 Cac loai bui khac 10,0
22 Clorua métilen 0,05
23 Clométyltriccloxinlan 0,001
24 Clorépen 0,002
25 Tétra clorua cacbon CCl4 0,02
26 Extralin 0,003
27 | Epiclohydrin 0,002
28 Etilaxetat 0,2
29 | Ete étilic 0,3
30 Hécxacloxiclohexan (hdn hop cac dong phin) 0,1
31 | Hécxacloxicldhexan (ddng phan ¥) 0,05
32 | Hécxaclobenzon 0,9
33 | Heptaclo 0,01
34 | Dinitroxotocrizon 2,0
35 | Octametil 0,02
36 | Péliclopinen 0,2
37 | Pentaclonitrobenzén 0,5
38 | Dinitroxotocrizén 3,0
39 | Tiofét 0,05
40 Clorindan 0,01
41 Clotan 0,2
42 | Etil phétpho thuy ngin 0,005
43 Etil clorid thuy ngan 0,005

28 | CAM NANG DIEU HOA TRONG CAN HO



Bing 1-5. Nong dé cho phép cia cac loai bui theo TCVN 5687:1992

STT Loai bui mg/nt
44 D6n kim loai, 4 kim va hop kim ciia chiung 2.0
45 | Nhém, 6xist nhém, hop chét nhém 0,001
46 Berilli va hop chat 0,1
47 Vanadi va hop chit: Khéi oxit vanadi 0,5
48 Bui oxit vanadi 1,0
49 Férovanadi 6,0
50 Vonfram, carbid vonfram 4.0
51 | Oxit st 0,1
52 | Oxit catmi 0,5
56 Céban (6xit coban) 0,3
34 Macgan 4,0
55 Molipden 0,3
56 Asen va anhydrid As 0,5
57 | Kén va 6xit kén 0,01
58 | Chi, hop chat vé co ctia chi 2,0
59 Xelen 0,1
60 Anhydrid xelua 0,1
61 Clorua thuy ngan HgCI2 10,0
62 Oxit tantali 0,01
63 Telua 10,0
64 Oxit tatan 0,03
65 Tori 0,1
66 | Triclophenoliat dong 0,015
67 | Uran (hdn hgp hoa tan) 0,075
68 Uran (hén hop khéng hoa tan) 0,1
69 | Anhydrid créom, cromet, bicroomat quy ra Cr203 5,0
70 Oxit kém 3,0
71 Ziniconi 0,5
72 D6n bari quy ra NaOH

pm{c CAM NANG DIEU HOA TRONG CAN HO | 29



Trong qua trinh sdn xuat va sinh hoat
trong khong khi c6 thé co 1an cac
chat doc hai nhu NH3, Clo..vv.. Bo
la nhiing chat rat co hai dén stic khée
con nguai.

Cho t6i nay khong co tiéu chuan chung
dé danh gia mic do anh hudng tong
hgp clia cac chat doc hai trong khong
khi. Theo TCVN 5687 : 1992 nong do
cac chat doc hai cia khong khong khi
trong phong cho ¢ bang 1-6 dudi day.
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Béng 1-6. Nong do cho phép ciia mét so chat theo TCVN 5687:1992

Nong do Nong do
STT Tén chat cho phép |STT Tén chat cho phép
mg/Lit mg/Lit
1 |Acrolemn 0,0007 56 |Hydro sunfua 0,01
2 | Amilaxetat {11 57 |Metafos 0,0001
3 |Amoniic 0,02 58 [Mety axetat 0,01
4 |Anilin 0,003 59 |Metyl hexylxeton 0,2
5 |Axétandehit 0,005 60 |Et metylic ciia axit aoxylic 0,02
6 |Axéton 0,2 61 |Metyl propilxeton 0,2
7 |Dung méi xidng 0,3 62 |Metylsytoc 0,0001
8 |Xang nhién liéu 0,1 63 |Metyletylamin 0,2
9 |Bezen 0,02 64 |Mondbutilamin 0,01
10 |Butyl axétat 0,2 65 |Monométylamin 0,005
11 |Vinyl axétat 0,01 66 |Mondclostyrén 0,05
12 |Hexaghen 0,001 67 |Ruou butilic 0,2
13 |Hexamétilen diizoxiznat 0,00005 | 68 |Rugu métylic 0,05
14 |DPibdxin 0,01 69 |Rugu propylic 0,2
15 |Diclobenzon 0,02 70 |Ruou etylic 1,0
16 |Diclostirén 0,05 71 [Xtyron 0,05
17 |Diclofiniltricloxilan 0,001 72 |Tétralin 0,1
18 |Dicloétan 0,01 73 |Tétrauytrometan 0,0003
19 |1.1- Dicloétilen 0,05 74 |Tétracloheptan 0,001
20 |Diétilamin 0,03 75 |Tétraclopentan 0,001
21 |Iz6prépilnitrat 0,005 76 |Tétraclopropan 0,001
22 |Iét 0,001 77 |Tereametyl chi 0,000005
23 |Camfora (long nio) 0,003 78 |Toluudin 0,003
24 |Caprolactam 0,01 79 |Toluulendizoxianat 0,0005
25 |Dau hoa 0,3 80 |Toluen 0,05
26 |Xidilin 0,093 81 |Trinytrotoluen 0,001
27 |Xilen (Dimetil benzen) 0,05 82 |Triclobenzen 0,1
28 |Ligzdin 0,3 83 |Tricloetylen 0,05
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29 |Héxamétilen diamin 0,001 84 |Spirit tring 0,3
30 |Hycrazin hidrathdrazin 0,0001 | 85 |Nhém Hydro cacbua quy ra C 0,3
31 |Déclin 0,1 86 |Axit axetic 0,005
32 |Divinyl, gia butilen 0,1 87 |Fénylmétyldicloxilan 0,001
33 |Dimétilamin 0,001 88 |Féndn 0,005
34 |Dimétilformemid 0,01 89 |Focmandehic 0,001
35 |Danil 0,01 90 |Fosghen 0,0005
36 |Dinitrobenzon 0,001 91 |Suynfua cacbon 0,01
37 |Dinitrotolu 0,001 92 [Sylvan 0,001
38 |Hydroasen 0,0003 93 |Dau thong 0,3
39 ?:tjl;e - diéntp hat) 0,0001 94 |Dau salven 0,1
40 | Bing phién 0,02 95 |Rugu amylic 0,01
41 Buow khiingne e ciui 0,002 96 |Fuafurol 0,01
béo
42 |Nitryl cua axit acylic 0,0005 | 97 |Clo 0,001
43 [Cac hogp chét cuia nitrobenzen 0.001 98 |Clobenzon 0,05
44 [Nitrobutan 0.03 99 |Difenyl clo hoa 0,001
45 |Nitrometan 0,03 100 |Oxit difenyl clo hoa 0,0005
46 [Nitropropa 0,03 101 |Bing phién clo ho4 0,001
47 |Nitroétan 0,03 102 [Clorua vinyl 0,03
48 |Nitrobenzon 0,003 103 |Hydro clorua, axit clohidric 0,01
49 [Ozon 0,0001 | 104 |Pirydin 0,005
50 |Oxit ni to tinh sang N, O, 0,005 | 105 [Propil axétat 0,2
51 |Oxit cacbon 0,02 106 | Thuy ngan 0,00001
52 |Oxit etylen 0,001 107 |Hydro xianua va cac mubi 0,0003
53 |Picalin 0,005 | 108 |Xianmhidric quy vé HCN 0,01
54 ST R 0.001 | 109 |Xiclohecxanon 0,01
sunfua
55 |Anhydric sunfuaro 0.01 110 |Xiclohecxaronocxin
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Khi CO2 khéng phai [a mét khi doc, nhung khi néng do clia chang 16n thi
sé& lam gidm nong do 02 trong khong khi, gy nén cdm giac mét moi. Khi
nong do qua 16n co thé dan dén ngat thd, kich thich than kinh, tang nhip
tim va cac rdi loan khac.

Trong cac cong trinh dan dung, chat doc hai trong khong khi chd yéu la
khi CO2 do con ngudi thai ra trong qua trinh sinh hoat.
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Bang 1-7 du6i day trinh bay mdc do dnh hudng cla CO2 theo nong do
clia n6 trong khong khi. Theo bang nay khi nong do CO2 trong khong khi
chiém 0,5% theo thé tich 1a c6 thé gay nguy hiém cho con ngudi. Nong
dd cho phép clia CO2 trong khong khi thuong l1ay 12 0,15% theo thé tich.,

Bang 1-7. Anh huéng ciia néng dé CO2 trong khéng khi

Nong d6 CO, Mitc d6 anh hudng
% thé tich
0,07 - Chap nhan duoc ngay ca khi ¢é nhiéu nguoi trong phong
0,10 - Nong d6 cho phép trong truong hop thong thuong
0,15 - Nong d6 cho phép khi dung tinh toan théng gi6
0,20-0,50 - Twong d61 nguy hiém
> 0,50 - Nguy hiém
4+5 - Hé than kinh bi kich thich giy ra thd sau va nhip thé gia
ting. Néu hit thé trong méi truomg nay kéo dai thi c6 thé gay
ra nguy hiém.
8 - Néu tho trong mdi truong nay kéo dai 10 phat thi mat do
birmg va dau dau
18 hosc 16n hon | - Hét stre nguy hiém c6 thé dan téi tir vong.
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Can c( vao nong do cho phép co thé tinh dugc lugng khong khi can
cung cap cho 1 ngudi trong 1 gid nhu sau:

Vik= —eo (2-4)

p-a

Trong do:

- Vo2 la lugng CO2 do 01 ngudi thadi ra trong 1 gid, m*/h.nguoi

- B Nong do CO2 cho phép, % thé tich. Thudng chon f = 0,15

- a Nong do thé tich cia CO2 co trong khéng khi bén ngoai moi
truong, % thé tich. Thudng ngudi ta chon a=0,03%.

- v, : Lugng khong khi tuoi can cung cdp cho 1 ngudi trong 1 gio,
m>/h.nguoi
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Lugng CO2 do 01 ngudi thdi ra phu thudc vao cuong do lao dong, nén V)
cting phu thudc vao cuong do lao dong. Cac dai lugng nay co thé |ay theo
bang 1-8 duci day:

Bang 1-8. Lugng CO2 do mét ngudi phat thai va lugng khi tuoi can cap
trong mot gio' (m3/h.nguoi)

Cuodng dd van dong Vo2, Vi, m3/h.nguoi
m>/h.nguo1 3=0,1 B=0,15

- Nghi ngoti 0,013 18.6 10.8

- Rat nhe 0,022 31.4 18.3

- Nhe 0,030 43 0 25.0

- Trung binh 0,046 65,7 38.3

- Ning 0,074 106,0 61,7

Trong trudng hop trong khong gian diéu hoa c6 hat thudc 14, lugng khong
khi tuoi can cung cap doi héi nhiéu hon, dé loai trit &nh hudng ctia khoi
thudc va co thé 1y theo bang 1-9.

Bang 1-9. Lugng khi tuoi can cung cap khi co hit thuéc

Mtrc d6 hat thuée, | Luong khong khi tuoi
diéw/h.nguol can cung cap, m>/h.nguoi
0.8+ 1.0 13+17
12+1,6 20 + 26
25+3 42 =+ 51
3+5,1 51+ 85
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Do on anh hudng dén con ngudi thong qua

cac nhan t6 sau:

- Anh huéng dén stic khoé: Ngudi ta phat
hién ra rang khi con ngusi lam viéc lau
dai trong khu vic c6 do 6n cao thi lau
ngay co thé sé suy sup, co thé gay mot
s6 bénh nhu: Stress, bon chon va gay cac
r6i loan gian tiép khac. Do on tac dong
nhiéu dén hé than kinh va stdc khoé cla
con nguai.

- Anh hudng dén muc do tap trung vao
cong viéc hodc don gian hon la gay
su kho chiu cho con ngudi. Vi du cac
am thanh cta quat trong phong thu
vién néu qua I6n sé lam mat tap trung
clia ngudi doc va rat kho chiu. D6 6n
trong cac phong ngu phai nho khong
gay anh huéng dén gidc ngl cltia con
ngudi, nhat |a nhiing ngudi 16n tudi.

- Anh hudng dén chat lugng cong viéc.
Chang han trong cac phong Studio cla
cac dai phat thanh va truyén hinh, doi
hoi do on rat thap, dudi 30 dB. Néu do
on cao sé& anh hudng dén chat lugng
am thanh.
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Vi vay do on la mét tiéu chudn quan trong khong thé bé qua khi thiét ké
mot hé thong diéu hoa khong khi. Dac biét cac hé théng diéu hoa cho
cac dai phat thanh, truyén hinh, cac phong studio, thu am thu 13i thi yéu
cau vé do on la quan trong nhat.

Do 6n cho phép trong cac cong trinh c6 thé tham khao theo bang 1-10
dudi day:

Bang 1-10. P 6n cho phép trong phong

G10 trong Do on cuc dai cho phep,
Khu vuc ngay dB

Cho phép | Nén chon
- Bénh vién, Khu diéu dudng 6-22 35 30
22-6 30 30
- Giang duong, 16p hoc 40 35
- Phong may vi tinh 40 35
- Phong lam viéc 50 45
- Phan xudng san xuat 85 80
- Nha hat, phong hoa nhac 30 30
- Phong hai thao, hdi hop 55 50
- Rap chiéu bong 40 35
- Phong ¢ 6-22 40 30
22-6 30 30
- Khach san 6-22 45 35
22-6 40 30
- Phong an 16n, quan 4n 1én 50 45
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KHAI NIEM VA PHAN LOAI
DIEU HOA KHONG KHI
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Diéu hoa khéng khi con goi |a diéu tiét khéng khi
|2 qua trinh tao ra va git 6n dinh cac théng s6
vi khi hau cta khong khi trong phong theo mot
chuong trinh dinh sdn khéng phu thudc vao diéu
kién bén ngoai.
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R

PHAN LOAI CAC
HE THONG DIEU HOA |
KHONG KHI

Cho dén nay co rat nhiéu cach
phan loai cac hé thong diéu hoa
khong khi dua trén nhiing co s rat
khac nhau. Du6i day trinh bay 2
cach phé bién nhat:
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+ Heé thong diéu hoa khong khi cap | r

La hé thong diéu hoa c6 kha nang duy tri cac thong s6

vi khi hau trong nha v6i moi pham vi thong s6 ngoai |
trdi, ngay tai cad & nhiing thdi diém khic nghiét nhat .
trong nam vé mia He 1an mua Dong.

# Hé thong diéu hoa khong khi cap I

La hé théng diéu hoa c6 kha nang duy tri cac thong
s6 vi khi hau trong nha vaéi sai s6 khong qua 200 gio
trong 1 nam, tiic tuong duong khoang 8 ngay trong
1 nam. Diéu do co nghia trong 1 nam & nhiing ngay
kh3c nghiét nhat vé mua He va mua Bong hé thong
co thé co sai s6 nhat dinh, nhung s6 lugng nhiing
ngay do ciing chi xap xi 4 ngay trong mot mua.

+ Heé thong diéu hoa khong khi cap llI

Hé thong diéu hoa co khd nang duy tri cac thong so
tinh toan trong nha véi sai s6 khong qtia 400 gio trong
1 nam, tuong duong 17 ngay.

Khai niém vé mic dd quan trong mang tinh tuong doi
va khong r6 rang. Chon mic d6 quan trong la theo yéu
cau cla khach hang va thuc t&€ cu thé clia cong trinh.
Tuy nhién hau hét cac hé théng diéu hoa trén thuc t&
dugc chon |a hé thong diéu hoa cap Ill.

Viéc chon cap clia cac hé thong diéu hoa khong khi
c6 anh hudng dén viéc chon cac thong so tinh toan
bén ngoai troi trong phan duéi day.
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+ Heé théng diéu hoa kiéu kho

Khong khi dugc x(i Iy nhiét &m nhd cac thiét bi
trao d6i nhiét kiéu bé mat. Pac diém cuta viéc xt
ly khong khi qua cac thiét bi trao déi nhiét kiéu
bé mat 1a khong c6 kha nang lam ting dung dm
cia khong khi. Qua trinh x Iy khong khi qua
cac thiét bi trao déi nhiét kiéu bé mét tuy thudc
vao nhiét do bé mat ma dung am khong doi hoic
giam. Khi nhiét do bé mat thiét bi nhé hon nhiét
do dong suang ts ctia khong khi di qua thi hoi am
trong n6 sé ngung tu lai trén bé mat cla thiét bi,
két qua dung am gidm. Trén thuc t€, qua trinh x{
ly lubn ludn lam gidm dung &m cla khong khi.

« Heé thong diéu hoa khong khi kiéu udt

Khong khi dugc xi ly qua cac thiét bi trao doi
nhiét ki€u hén hop. Trong thiét bi nay khong khi
sé hon hop véi nudec phun da qua xi ly dé trao
doi nhiét am. Két qua qua trinh trao déi nhiét
am c6 thé 1am tang, gidm hodc duy tri khong déi
dung &m clia khong khi.
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3. Theo dic diém khau x{ ly nhiét 4m :

« Hé thong diéu hoa
cuc bo

La hé théng nhd chi diéu
hoa khong khi trong
mot khong gian hep,
thuong la mot phong.
Kiéu diéu hoa cuc bd
trén thuc té€ chi yéu st
dung cac may diéu hoa
dang ctlia s6, may diéu
hoa kiéu roi (2 manh)
va may diéu hoa ghép.
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+ Hé thong diéu hoa
phan tan

Hé théng diéu hoa khong
khi ma khau xd ly nhiét
am phan tan nhiéu noi. Co
thé vi du hé thong diéu hoa
khong khi kiéu khuyéch tan
trén thuc t€ nhu hé thong
diéu hoa kiéu VRV (Vari-
able Refrigerant Volume),
kiéu lam lanh bang nudc
(Water chiller) hodc két hgp
nhiéu kiéu may khac nhau
trong mot cong trinh.

«+ Hé thong diéu hoa
trung tam

Hé thong diéu hoa
trung tam la hé thong
ma khau xd ly khong
khi thuc hién tai mot
trung tam sau do dugc
dan theo hé thong kénh
dan gio dén cac ho tiéu
thu. Hé théng diéu hoa
trung tam trén thuc té€ la
may diéu hoa dang tq,
5 do khong khi dugc x
ly nhiét am tai tG may
diéu hoa rdi dudc dan
theo hé théng kénh dan
dén cac phong.
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4. Theo dic diém moi chat gidi

+ Gidi nhiét bang gio
(air cooled)

Tat ca cac may diéu hoa
cong sudt nhd déu giai
nhiét bang khong khi,
cac may diéu hoa cong
suat trung binh c6 thé
gidi nhiét bang gi6 hoac
nudc, hau hét cac may
cong suat lon déu giai
nhiét bang nudc.
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nhiét

+ Giadi nhiét bang nudc
(water cooled)

Dé nang cao hiéu qué
gidi nhiét cac may cong
suat l6n st dung nudc dé
gidi nhiét cho thiét bi
ngung tu. Doi voi cac hé
théng nay doi héi trang
bi di kem la hé thong
bom, thap gidi nhiét va
duong 6ng dan nudc.



x May diéu hoa 1 chiéu lanh
(cooled only air conditioner)

May chi c6 kha nang lam lanh vé maa He vé mua
dong khong c6 kha nang sudi am

% May diéu hoa 2 chiéu nong lanh
(Heat pump air conditioner)

May c6 hé thong van dao chiéu cho phép hoan
doi chiic nang cla cac dan nong va lanh vé cac
mua khac nhau. Mua Hé bén trong nha la dan
lanh, bén ngoai la dan nong vé mua dong sé hoan
doi nguoc lai.

7. Theo dac diém, két cau
va chlic ndng cua cac
may diéu hoa

6. Theo dic diém cla may
nén lanh
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Ban chat clia qua trinh diéu hoa khong
khi la tao ra va duy tri cac thong so
vi khi hdu ctia khong khi trong phong
bang cach thdi vao phong khong khi
sach da qua x( ly. Qua trinh x{ ly
khong khi ctia hé thong bao gom x( ly
tat cd cac mat, cu thé nhu sau:

— XU ly vé nhiét do: Lam lanh hodc
gia nhiét

— XU ly d6 dm: Lam dm hodc lam kho

— Kh bui trong khong khi

— Kh{f cac chat doc hai

— Khi khi CO2 va b sung 02

— Dam bao toc do luu dong khong khi
trong phong ¢ muc cho phép

— Dam bdo do on trong phong dudi do
on cho phép

Trong cac nhan t6 trén, hai yéu t6 dau
la nhiét va &m rat quan trong, nd co
anh huéng nhiéu dén trang thai cla
khong khi, nén trong chuong nay chi
tap trung nghién ctu 2 nhan t6 do. Cac
nhan t6 con lai sé dugc nghién cdu &
cac chuong sau nay, trong phan thong
gio, loc bui va tiéu am.
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CAC QUA TRINH XU LY
NHIET AM KHONG KHI

oe
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Trong ky thuat diéu hoa khong khi nguoi ta st dung phé bién cac thiét
bi trao déi nhiét kiéu bé mat dé€ lam lanh khong khi.

Vé cau tao: Phé bién nhat la dan trao déi nhiét kiéu 6ng dong canh
nhom. Khong khi chuyén dong bén ngoai dan trao déi nhiét. Bén
trong co thé 1a nudc lanh (chat tai lanh) hodc chinh méi chat lanh
bay hoi.

Khong khi khi chuyén dong qua dan mot mat dugc lam lanh mat khac
mot phan hoi nudc c6 thé ngung tu trén bé mat trao doi nhiét va chay
xudng mang hing nuéc ngung. Vi thé trén do thi I-d qua trinh bién
d6i trang thai clia khong khi sé theo qua trinh A1 hay 1a qua trinh lam
lanh 1am khé. Khi nhiét do bé mat 16n hon t, thi qua trinh dién ra theo
duong A2, lam lanh dang dung am.

Hau hét cac may diéu hoa trong doi séng st dung thiét bi lam lanh
kiéu bé mat.
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Hinh 2.1. Cac kiéu loai dan lanh khéng khi
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2.2 LAM KHO (GIAM AM) CHO KHONG KHi

Trong doi séng va cong nghiép,
nhiéu lac doi hoi gidm do 4m cla
khéng khi, chang han nhu trong
mot s& phan xudng ché tao cac
thiét bi dac biét doi héi do am
nhd. Vi du ché tao may bién ap,
linh kién dién ti vv. . .
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Gidm dm cho khéng khi 1a qua
trinh rat mot phan hoi am trong
khong khi nham gidm do am
(dung d@m) cho n6. Qua trinh
do thuong dugc thuc hién bang
cach ngung két hai nuéc trén cac
bé mat nhiét do thap hodc nho
cac loai hoa chat dac biét.

...................



2.3 LAM KHO BANG DAN LANH

Qua trinh 1am lanh khong khi thudong kém theo
lam khé n6, do hai 4m trong khéng khi ngung két
lai trén bé mat cla thiét bi. Tuy nhién khong phai
bao git 1am lanh ciing kém theo lam kho, diéu kién
dé dién ra ngung két hoi &m 1a nhiét do bé mat clia
dan lanh phdi nhé hon nhiét do dong suong clia
khong khi. Thong thuong diéu kién d6 ludn ludn
thoa man do nhiét do cta cac tac nhan lanh bén
trong rat thap.

Qua trinh lam kho bdng dan lanh dién ra theo qua
trinh AT.

Thudng nhu cau gidm am it c6 nhu cau trén thuc
t€, qua trinh nay thudng dugc dién ra kém theo qua
trinh lam lanh.
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KHAI NIEM VA PHAN LOAI
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Qua trinh trao doi nhiét am dugc
thuc hién nho truyén nhiét qua
vach ngan cach. Nho qua trinh
trao doi nhiét véi moéi chat lanh ma
nhiét do khong khi gidam xudng,
dén nhiét do yéu cau, trudc khi
dugc thoi vao phong.
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Hé thong diéu hoa kiéu khé la hé
thong diéu hoa ma thiét bi xi ly
nhiét 4m |3 thiét bi trao doi nhiét
kiéu bé mat. Trong thiét bi diéu hoa
kiéu khd, khong khi chuyén dong
ngang qua bén ngoai thiét bi trao
déi nhiét va thuc hién qua trinh trao
do6i nhiét am. B&é mat bén ngoai co6
thé c6 canh hodc khong co6. Bé mat
c6 canh thuong hay dugc st dung
dé nang cao hiéu qua trao doi nhiét
am. Bén trong bé mat 12 moi chat
chuyén dong, moi chat c6 thé 1a moi
chat lanh, nudc lanh hoac glycol.
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Pong thoi v6i qua trinh trao doi nhiét, ciing xay ra qua trinh trao doi
chat khi khong khi di qua thiét bi, qua trinh nay chinh la qua trinh
lam thay déi dung am khong khi. Khi nhiét do bé mat trao do6i nhiét
thdp hon nhiét do dong suong clia khong khi di qua, mét lugng hoi
nudc trong khong khi sé ngung tu lai trén bé mat cta thiét bi. Do do
qua qua trinh x@ ly, dung am cta khong khi gidm. Khi nhiét do bé
mdt cao hon nhiét do dong suong, dung am ctia khong khi khong doi.
Nhu vay qua trinh trao doi nhiét am khong khi & thiét bi diéu hoa
ki€u kho chi co thé lam gidam dung am hodc khong doi. Mudn lam
tang &m phai c6 thiét bi phun am bé sung.

Hinh 3.1. Qua trinh xi ly nhiét am cia may diéu hoa kiéu khé
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C6 nhiéu cach phan loai phan loai hé thong
diéu hoa kiéu khé dua trén cac tiéu chi khac
nhau, cu thé nhu sau:

Theo diac diém cda thiét bi x ly nhiét am:
»  Heé thong diéu hoa cuc bb.

»  Heé thong diéu hoa kiéu phan tan.

»  Heé thong diéu hoa trung tam.
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Theo dac diém mobi chat gidi nhiét dan ngung:

>

Hé thong diéu hoa gidi nhiét bang nudc
(water cooled)

Hé thong diéu hoa gidi nhiét thong qua
khong khi (air cooled)
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Theo kha nang xti ly khong khi:

>

May diéu hoa 1 chiéu lanh: La dang may
chi c6 kha nang lam lanh.

May diéu hoa 2 chiéu nong lanh: May
viia co6 kha nang lam lanh viia co6 kha
nang gia nhiét khong khi khi can. vé
mua he may chay ché& do lam lanh, vé
mua dong, may chay ché do sudi am
khong khi. D& chuyén sang ché& do sudi
am mua dong, thong qua hé théng van
ddo chiéu, dan lanh chuyen thanh dan
nong va dan nong chuyén thanh dan
lanh, may hoat dong theo ché do bom
nhiét va sudi am khong khi.
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Hé théng diéu hoa khong khi kiéu cuc bo 1a hé théng chi diéu hoa
khong khi trong mot pham vi hep, thuong chi la mot phong riéng doc
lap hodc mat vai phong nho.

Trén thuc t€ loai may diéu hoa kiéu nay gom 4 loai phé bién sau:
May diéu hoa dang ctia s6 (Window type)

May diéu hoa kiéu roi (split type)

May diéu hoa kiéu ghép (multi-split type)

May diéu hoa roi dang t théi truc tiép

* o +

Pac diém chung clia tat ca cac may diéu hoa cuc bd la cong suat nhé
va ludon c6 dan nong dugc gidi nhiét bang gio (air cooled), rat thich
hop cho cac dai tugng c6 cong suat nhiét yéu cau nhd.
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2. ]

MAY DIEU HOA
KHONG KHI KIEU RO
(2 MANH)

Cau tao va nguyén ly hoat dong

Dé khac phuc nhugc diém clia may diéu
hoa clia s6 1a khong thé |3p dat cho cac
phong nam sau trong cong trinh va su
han ché vé kiéu mau, ching loai nguoi
ta phat minh ra may diéu hoa kiéu roi,
¢ do dan noéng va dan lanh dugc tach
thanh 2 khéi. Vi vay may diéu hoa dang
nay con co tén 1a may diéu hoa kiéu roi
(split) hay may diéu hoa 2 manh.
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May diéu hoa rdi gdm 2 cum dan nong
(goi la Outdoor Unit) va dan lanh (Indoor
Unit) dugc bd tri tach roi nhau. Noi lién
két gitta 02 cum la cac 6ng dong dan
moi chat va day dién diéu khién (hinh
3.2). May nén thuong dat 6 bén trong
cum dan nong. Qua trinh diéu khién
su lam viéc cua may dugc thuc hién tu
dan lanh théng qua bd diéu khién co
day hodc diéu khién ti xa.
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Hinh 3.2. So do nguyén ly may diéu hoa roi

May diéu hoa kiéu roi c6 cong suat nho ti 9.000 Btu/h +60.000 Btu/h,
bao gom chl yéu cac model sau: 9.000, 12.000, 18.000, 24.000,
36.000, 48.000 va 60.000 Btu/h. Tuy theo tiing hang ché tao may ma
s6 model co khac nhau.
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e Phan loai

- Theo ché& do lam viéc ngudi ta phan
ra thanh hai loai may 1 chiéu va may
2 chiéu.

- Theo dic diém cla dan lanh c6 thé
chia ra: May diéu hoa gin tuong, dat
nén, ap tran, dau tran, cassette, may
diéu hoa kiéu vé tinh.
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e Cac loai dan lanh va lap dat

Dan lanh (indoor Unit) dugc dat bén
trong phong, 1a dan trao déi nhiét kiéu
bé mat va phén bién nhat la kiéu ong
dong canh nhom. Dan lanh c6 trang bi
quat kiéu ly tam (I6ng soc). Dan lanh co6
nhiéu dang khac nhau cho phép nguoi
st dung co thé lya chon kiéu phu hop
vGi két cau toa nha va khong gian 13p
dat, cu thé nhu sau:

L - Lzl
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a. Dan lanh dat san
(Floor Standing)

Loai dat san co6 clia thoi gio dat phia trén,
ctia hat dat bén hong, phia trugc. Loai nay
thich hgp cho khong gian hep, nhung tran
cao. Do c¢6 cau tao mdng, det nén dan lanh
dat san co thé dat & sat tuong ngay trong
phong (xem hinh 3.3) rat thuan lgi.

Tuy nhién dan lanh dat san cling c6 nhugc
diém 12 do dat trén san nha nén chiém
mot phan dién tich phong lam viéc, mat
tri6c dan lanh cach mot khodng nhat dinh
khong dugc bo tri thiét bi bat ky gay can tré
luu thong gid. Mat khac sinh hoat ctia con
nguoi ctng anh hudng it nhiéu dén lanh,
ddc biét ché dong nguoi, nhu hanh lang,
sanh khach san khong nén st dung loai
nay, vi ngudi qua lai thuong hay wit cac
loai gidy vun, rac vao bén trong qua miéng
thdi clia dan lanh.



Hinh 3.3. Dan lanh dit san va cach lip dat
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Pay la dang dan lanh phd
bién nhat, n6 dugc lap dat
trén tudng, c6 cau tao rat
dep, gio phan bd déu trong
phong. May diéu hoa dang
treo tuong thich hgp cho
phong can doi, khong khi
dugc thoi ra & clia nhd phia
dudi va hit vé 6 phia ctia hat
nam & phia trén. Clia thoi
c6 canh huéng dong, co thé
cho diing yén hodc chuyén
dong chao qua lai, tuy theo
sO thich ctia ngudi st dung
(hinh 3.4).
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Hinh 3.4. Dan lanh treo tuong va cach lip dit
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» Dan nong
Dan néng la dan trao
do6i nhiét kiéu ong dong
canh nhém, co quat kiéu
huéng truc.

Cau tao cho phép l3p dat
ngoai troi ma khong can
che chan mua. Tuy nhién
can tranh noi c6 ning gat
va blic xa tryc ti€p cla
mat trdi, hodc noi c6 nén
bé tong qua nong. Vi nhu
vay hiéu qud gidi nhiét
gidm rat nhiéu.

I
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Hinh 3.5. Dan néng va yéu cau lip dit
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» 6ng dan gd

Lién két dan nong va lanh 1a mot cap 6ng dich 16ng va gas.
Kich cd dng dan dugc ghi rd trong cac tai liéu ky thuat ctia
may hodc ¢6 thé can cii vao cac dau néi clia n6. Ong dich
nhd hon éng gas. Cac 6ng dan khi I3p dat nén kep vao nhau
dé tang hiéu qué lam viéc clia may. Ngoai ciing boc 6ng mt
cach nhiét.
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Cong suat 9.000 12.000 18.000 24.0000 36.000

Ong day 1/4” 1/4” 3/8” 3/8” 1/2”
(@6,35) (D6,35) (99,53) (D9,53) (®12,7)

Ong hit 1/2” 173 5/8” 3/4” 3/4”
(@12,7) (@12,7) (@16) (@19) (®19)

Bang 3-1. Kich cé éng dan méi chat cac may diéu hoa dang roi
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» Day dién diéu khién va dong luc

Day dién diéu khién ndi gitia dan nong va dan lanh dung
dé diéu khién va phdi hgp hoat dong gitta dan lanh va dan
nong, dong thai cap dién ngudn cho quat dan lanh. Tuy
theo hang may ma s6 lugng day c6 khac nhau tir 3+6 sgi.
Kich ¢ day nam trong khodng tif 0,75+2,5mm2. Thong
thudng may nén bd tri § dan nong, néu cap dién nguon
vao ti dan nong thi kich cd day dién khong can l6n. Tuy
nhién néu ngudn dién cap vao tf dan lanh thi day dién
diéu khién sé co kich ca l6n han.
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Day dién dong luc (day dién ngudn)
thuong dugc no6i vao dan nong. Tuy
theo cong suat may ma dién nguon la
1 pha hay 3 pha. Thudng cong sudt tu
36.000 Btu/h trg Ién s dung dién 3
pha. S6 day dién dong luc tuy thudc
vao may 1 pha, 3 pha va hang may.
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» Mot s6 luu y khi |5p dadt va su dung
- Vi tri dan nong va lanh: Khi I3p dan
nong va lanh phai cha y van dé hoi
dau. Khi hé théng lam viéc dau
theo ga chdy dén dan lanh, han ché
viéc trao doi nhiét va lam may thiéu
dau. Vi thé khi vi tri dan lanh thap
hon dan nong can phai co cac bay
dau & dau ra dan lanh, dé thuc hién
viéc hoi dau. Nguoi thiét ké va lap
dat can luu y chénh léch do cao cho
phép gitda dan nong va dan lanh
va do dai cho phép ctia duong 6ng
da néu trong cac tai liéu ky thuat.
Khi d6 cao 16n c6 thé st dung mot
vai bay dau, nhung can luu y khi
st dung quéa nhiéu bdy dau trg luc
duong 6ng 16n sé lam giam nang
suat lanh cia may.

- Vi tri 1ap dat dan nong
phdi thoang, mat va
tranh thdi gi6 nong
vao ngudi, vao cac dan
nong khac.

- Khi Iap dat duong dng
can vé sinh sach sé&, hat
chan khong hoac dudi
khi khong ngung khoi
duong 6ng, han ché
do dai duong 6ng cang
ngan cang tot, tranh di
duding 6ng khac khuyu,
nhiéu moi noi.
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- Sau khi viia tat may khong nén
chay lai ngay ma phai dgi it nhat
3 phat cho dau day va hat may
can bang réi chay lai. G mot s6
may co ro le thoi gian hay mach
tré cho phép may chi co thé khdi
dong sau mot khodng thaoi gian
nao do ké tu khi bat may chay
(thuong 1a 3 phat).

- Khi st dung nén dat nhiét do
trong nha viia phai tranh dat qua
thap viia khong tot vé mat vé sinh
viia ton dién nang.

- Khong nén st dung dan nong
may diéu hoa dé hong kho, sdy
kho cac vat khac.

Hinh 3.6. Dung cu cat va loe éng
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e Uu diém

So voi may diéu hoa clia s6, may diéu hoa roi cho phép l3p dat
& nhiéu khong gian khac nhau.

Co6 nhiéu kiéu loai dan lanh cho phép nguoi st dung co6 thé chon
loai thich hgp nhat cho cong trinh cling nhu y thich ca nhan.
Do chi c6 2 cum nén viéc ldp dat tuong doi dé dang.

- Gia thanh re.

Rat tién lgi cho cac khong gian nho hep va cac ho gia dinh.
Dé dang st dung, bdo dudng, stia chiia.
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e Nhugc diém

Cong suat han ché , t6i da la 60.000 Btu/h.

Do dai duong 6ng va chénh léch do cao gitia cac dan bi
han ché.

Giai nhiét bang gio nén hiéu qua khong cao, dac biét
nhiing ngay trGi nong.

Dai voi cong trinh 16n, st dung may diéu hoa rai rat dé
pha va kién trac cong trinh, lam gidm my quan ctia n6, do
cac dan nong bo tri bén ngoai gay ra. Trong mat so trudng
hgp rat kho bo tri dan nong.
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2id
MAY DIEU HOA KIEU GHEP (MULTI - SPLIT)

May diéu hoa kiéu ghép vé thuc
chat 1a may diéu hoa gom 1
dan nong va 2-4 dan lanh. Moi
cum dan lanh dugc goi la mot
hé thong. Thuong cac hé thong
hoat dong doc lap. Méi dan lanh
hoat dong khong phu thudc vao
cac dan lanh khac. Cac may diéu
hoa ghép co thé co cac dan lanh
chiing loai khac nhau.

May diéu hoa dang ghép co
nhing dac diém va cau tao tuong
tu may diéu hoa kiéu roi.

Tuy nhién do dan nong chung
nén tiét kiém dién tich 1ap dat.
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Hinh 3.7. May diéu hoa dang ghép

Trén hinh 3.7 la so d clia mot may diéu hoa ghép. So db nay khong khac
so do nguyén ly may diéu hoa roi nhung c6 nhiéu dan lanh hon.

B tri bén trong dan néng gébm 2 may nén va sip xép nhu sau:
» Trudng hgp c6 2 dan lanh: 2 may nén hoat dong doc lap cho 2
dan lanh.
» Truong hgp c6 3 dan lanh: 1 may nén cho 1 dan lanh, 1 may nén
cho 2 dan lanh.

Nhu vay vé co bdn may diéu hoa ghép c6 cac dac diém ctia may diéu hoa
2 manh. Ngoai ra may diéu hoa ghép con c6 cac uu diém khac:

» Tiét kién khong gian |dp dat dan nong.

» Chung dién ngudn, gidm chi phi 13p dat.
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PIEU KHIEN

b

TRONG DIEU HOA
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NHIEM VU VA CHUC NANG CUA
HE THONG DIEU KHIEN
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Hé thong diéu khién c6 chic nang nhan
cac tin hiéu thay déi cla méi trudng va
phu tai dé tac dong lén hé théng thiét bi
nham duy tri va git 6n dinh cac thong
s6 khi hau trong khong gian diéu hoa
khong phu thudc vao diéu kién khi hau
bén ngoai va phu tai bén trong.
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Cac thong s6 co ban can duy tri |2 :

» Nhiét do
» PO am

» Ap suat

» Luu lugng

Trong cac thong so trén nhiét do 1a thong
s6 quan trong nhat.

Ngoai chdc nang ddm bdo céac thong sd
vi khi hau trong phong, hé théng diéu
khién con co6 tac dung bdo vé an toan
cho hé théng, ngan nglia cac su ¢ co
thé xay ra; ddm bdo hé théng hoat dong
hiéu quéa va kinh t€ nhat; giam chi phi
van hanh cua cong nhan.
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1.2
SO DO PIEU KHIEN VA CAC THIET Bl CHINH

CUA HE THONG DIEU KHIEN

So dob diéu khién ty dong:

B¢ diéu khién (controller)
1
Tin higu dinh tradc i Ngubén nang lugng (energy source)
(set point) i
o e i :r
t=28°C |
V_Phén t& bi didu khién (controlled device)
Tin hiéu phan héi
(feed back) > | Phént Tac nr}‘an - control agent (dong nuéc ndng)
L cdm bién
(sensor) \/ Van
Khong khi © Doéng khéng khi
e < S —
t=25C
P

V4

/

Dan 6ng ndng (heating coil)

Hinh 4.1: So do hé thong diéu khién

— Cac hé thong diéu khién t dong trong diéu hoa khong khi hoat
dong dua trén nhiéu nguyén tic khac nhau. Tuy nhién mot hé
thong diéu khién déu co cac thiét bi tuong tu nhau.

FURIY § Emgi g
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Ta nghién ctu so do diéu chinh nhiét do dau ra clia khéng khi néu trén
hinh 11.1.

G day thong s can duy tri 1a nhiét do khong khi ddu ra dan trao ddi
nhiét, co thé goi no 1a thong sa diéu khién. Hé théng hoat dong nhu sau:
Khi nhiét do khéng khi dau ra dan trao déi nhiét thay doi (chang han
qua cao so v6i yéu cau , gia tri nay da dugc cai dit sdn & bd diéu khién),
su thay doi d6 dugc bd cdm bién (sensor) ghi nhan dugc va truyén tin
hiéu phan hoi lén thiét bi diéu khién. Thiét bi diéu khién tién hanh so
sanh gia tri do dugc véi gia tri dat trude (set point). Tuy thudc vao méi
quan hé gitia cac dai lugng nay ma tinh tin hiéu dau ra nham tac dong
lén thiét bi bi diéu khién (controlled device) khac nhau. Tuy thudc vao
tin hiéu ti thiét bi diéu khién ma thiét bi diéu khién sé c6 hanh dong
mot cach phi hgp nhdm tac dong 1én nguyén nhan gay thay déi thong
s6 diéu khién. G day nguyén nhan lam thay ddi thong s6 diéu khién Ia
moi chat trao doi nhiét.

e
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a.  Théng so diéu khién:
Thong s6 diéu khién 1a thong
so nhiét vat ly can phai duy tri
clia hé thong diéu khién. Trong
cac hé thong diéu hoa khong
khi cac thong s6 thudng gap
la nhiét do, do am, luu lugng,
cong suat ...vv...
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d. Phan ti diéu khién (Co
ciu chap hanh)

Sau khi nhan tin hiéu tu thiét bi
diéu khién co cadu chap hanh
sé tac dong, tac dong do co
tac dung lam thay déi thong s6
diéu khién. Tac dong thuong
gap nhat c6 dang ON-OFF.
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1.3 CA

Bé phan cam bién (sensor): Trong
diéu hoa khong khi c6 cac bo cam bién
nhiét do, do am, ap suat va luu lugng
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1.3.1. BO cAm bién nhiét do

Tat ca cac bo cdm bién nhiét do déu hoat dong dua trén nguyén tic la cac
tinh chat nhiét vat Iy ctia cac chat thay doi theo nhiét do. Cu thé |a su gian
bd vi nhiét, sy thay doi dién tré theo nhiét do. Ta thuong gap cac bo cam
bién nhu sau:

HUGNG CHUYEN DONG )
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Hinh 4.2. Cic kiéu by cam bién

e Thanh luéng kim (bimetal strip)

Trén hinh 4.2a1 1a co cau thanh ludng kim, dugc ghép ti 2 thanh kim loai méng
c6 hé sg gian nd nhiét khac nhau. Mot dau cla thanh dugc gitt ¢6 dinh va dau kia
tu do. Thanh 1 lam ti vat liéu c6 hé sé gian né nhiét kém hon thanh 2. Khi nhiét
dé tang thanh 2 gian ng nhiéu hon thanh 1 va udn cong toan bo thanh sang trai.
Khi nhiét dé giam xu6ng dudi gia tri dinh muc, thanh bi uén cong sang phai.

Mot dang khac clia bd cdm bién dang nay la thanh lugng kim dugc uén cong dang

xoac tron 6¢, dau ngoai c6 dinh dau trong di chuyén. Loai nay thudng dugc st
dung dé lam dong ho do nhiét dé (hinh 4.2a2).
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e Cam bién dién tré

Cam bién dién tr§ co cac loai sau day:
- Cudn day dién trG
- Dién tré ban dan
- Cap nhiét

Dién tré l
Cam bién

Pau vao—i¢

Hinh 4.3 B cam bién kiéu dién tré
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1.3.2 B4 cam bién ap suat

BO cam bién ap suat thuong la bo cdm bién kiéu hop xép. Khac voi
bo cam bién nhiét do ki€u hop x€p luon ludn di kem véi bau cam
bién, bén trong c6 moi chat, thi & day hop xép dugc ndi truc tiép voi
tin hiéu ap suat dé ghi nhan su thay déi ap suat ctia moi chat va tac
dong 1én mang xép.

Commpgtan ba
Crenkcwse
; [) f] i —_— g g
| 2 2 f'——}
3 Femeerzz.
—— e
N = .
| | Swrich : — 0116
) ] — L
‘ ‘lg a 1T
- J -
S g e
nu H—l—’WU'UF‘i
wRmSn | G i

Hinh 4.3 B cam bién kiéu dién tré
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1.3.3 B6 cam bién do am
BO cam bién do cing hoat dong
duya trén nguyén ly vé su thay doi
cac tinh chat nhiét vat ly ctia moi
chat khi do am thay doi.
C6 02 loai cdm bién do am:
- Loai dung chat hau co
(organic element)
- Loai dién tré
(Resistance element)

»
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Hinh 4.6. B4 cam bién dé am

Trén hinh 4.6 1a bd cdm bién d6 Am, nd cé chda mot
sgi hap thu 4m. Su thay d6i do am lam thay d6i chiéu
dai sgi hap thu. Sgi hap thu c6 thé 1a téc ngudi hoic
vat liéu chat déo axétat.
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» Phong ké ddy nong (hot wire anemometer)

Trén hinh 4.7 trinh bay cau tao cla phong k& day néng. Thiét bi gom
mot day dién trd va mot cam bién nhiét do. Moi chat di qua day dién
trd va 1am lanh né, t6c do gio ty 1&é véi cong suat dién can thiét dé duy
tri nhiét doé chuan dang déi chiéu.

Tin hiéura Dién ngudn

Vach éng

Dong khéng khi |
T ——

Cam bién nhiét do

Dién trd -—-—-:'

‘\ éng bao vé

Hinh 4.7. Phong ké diy nong
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.4 CAC THIET B| BUQC bIEU KHIEN

1.4.1 Van dién tir
» CO 2 loai van dién tu:
+  Loai dong md on-off: Van chi co6 2 trang thai dong va md. Van thuong
c6 2 loai van 2 nga va van 3 nga.
#  Loai dong m& bang mo to (Motorize): Van dong mé bang mé ta cho
phép dong md nhiéu vi tri va thudng dugc ding diéu chinh luu lugng.
» Can cl vao sé huong ctia dong, van dién tif ¢ thé chia lam loai 2 nga va
3 nga.
% Van 2 nga: Hai nga gom mot ngd moi chat vao va 01 nga moi chat
ra. Loai van nay co6 2 kiéu : Loai thuong md (NO- Normally Open) va
loai thuong dong (NC- Normally Close)

T

() ) (c)

Hinh 4.8. Van dién tir 2 nga
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x  Van dién t 3 nga: Gom c6 3 ngd moi chat vao ra. Loai 3 nga cling
dugc chia ra lam 2 loai khac nhau:
Van 3 ngd hon hgp: C6 02 ciia vao va 01 clia ra

Van 3 nga kiéu bypass: C6 01 clia vao va 02 cla ra

= p el

Return Return

—I—-—-—‘

Suppl [%} ;
L L § - Supply \

(a) (D)

Hinh 4.9. Van dién to 3 nga
a) Van 3 nga hon hop; b) Van dién tif 3 nga by-pass
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1.4.2 Cua gio

Cac ctia gio diéu khién phai la clia gio ma viéc dong md thuc hién bang
mo td. Trén hinh 4.10 14 clia gi6 diéu chinh, bén hong cac clia gio co
gdn md td. Mé to ¢o truc gan vao truc quat clia cac canh van diéu chinh.
Khi nhan tin hiéu diéu khién, mé to hoat dong va thuc hién viéc dong
hay mé van theo yéu cau.

. --'.'J 'r"—:-'r-'-'} e A e, o 2 -'-"l"'.'"" s e __*

Hinh 4.10. Luu lugng ké Venturi
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2.1 DIEU KHIEN NHIET DO

L B t 1
r R A 4 T 1 |
, : ! | |
| ! 1 | I I
| NEENONG | NAATLANH H [~ @ @
I ] I | }. 3
I { | | 1 1|
I ' | | E]NC I
NC NO L .
V2 Vi L1 e b
) ) & U T | DA H|RA
0
—
- s
KHANG KHE PHUN AB
HAL HAB
BAWLOO DAMN LANH DAN NONG QUADCABGIOI

Hinh 4.11. So do diéu khién nhiét do
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22 DIEU KHIEN CONG SUAT

2.2.1. Phuong phap diéu khién ON-OFF
Phuong phap nay thuong dugc st dung trong cac hé thong nho.

Khéng ché trang thai clia mot phan tif nao dé 6 2 trang thai : Dong va mé

Vi du : D€ diéu chinh nhiét do khong khi trong phong, may diéu hoa ciia s6 thuic
hién nhu sau :

+ Nhiét do dat trong phong la 22°C.

+ Khi nhiét do trong phong xudng 2°C may sé diing chay.

+ Khi nhiét do lén 23°C thi may bat dau chay lai.
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Nhu vay may sé lam viéc trong
khoang nhiét do tu 21 - 23°C.

Do chénh nhiét do gidia 2 vi tri ON
va OFF goi la vi sai diéu khién.

Bay gio ta hay biéu thi trén do thi su
thay doi nhiét do phong va cong suat
theo thai gian.

Trong diéu kién ly tuéng khi nhiét do
lén 23°C thi may bat dau chay va
ngugc lai khi nhiét do dat 21°C thi
may ding nhung do qua tinh nhiét
nén dén 23°C va 21°C nhung nhiét
do phong van thay doi mot khodng
nao do .

FURIIY § EEai i g
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2.2.2. Phuong phap diéu khién budc.

Thuong dugc st dung cho hé théng 16n c6 nhiéu may.
Phuong phap nay cé uu diém han ché dugc su sai léch 16n
cong suat gitia cac ky.

Phuong phéap diéu khién budc la thay doi cong suat theo
tting budc, tranh cong suat thay déi qua dot ngot. Hé diéu
hoa c6 diéu khién bugc phdi c6 nhiéu to6 may.

110 | CAM NANG DIEU HOA TRONG CAN HOQ



plm|c| CAM NANG PIEU HOA TRONG CAN HO | 111

........ Py =



CHUONG YV

LAP DAT, VAN HANH,
BAO DUONG VA SUA CHUA

MAY DIEU HOA 2 MANH
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LUA CHON V| TRI LAP BAT
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1.1 DOl VOI DAN LANH

Bat xa nhung noi ¢6 ngudn nhiét [6n, hoi nudc

Vi tri khong c6 vat can phia tru6c dan lanh

Ddm bao nudc ngung chdy thuan Igi

Khong 1ap dat gan clia

Khodng cach gitia dan lanh véi cac di tuding, tuding vé cac hudng
dang qui dinh

Ga lap dan lanh Ién cac tdm d& da dugc nha san xuat ché tao
san. Cac tdm da ga lén tuong nho cac vit nd nhua va 6c xodn
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1.2 DOI VOI DAN NONG

» Neéu co thé nén che chan dan nong dé tranh mua va ndng bic xa truc
ti€p dén dan nong, nhat la cac hudng Dong va Tay.

» Khodang cach gitia dan nong véi cac doi tuong, tuong ve cac huéng dang
qui dinh.

» Khodng cach t3i thiéu gita dan nong, dan lanh so véi tuong hodc vat
chdn vé cac huéng dugc qui dinh cu thé nhu sau:

Loai dan Trén Dudi Trudce Sau Hai bén
Dan lanh 5cm 230 cm - - S5cm
Dan néng 60cm - 70cm 10cm 10cm
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» Chiéu dai duong dng va khodng cach gitia cac dan nong va dan lanh :

Cong suit Puong ong Chiéu dai Chénh léch | Chiéu dai | Lwong gas bo
Btuwh Gas Long | tiéuchuin,m | ddocao.m | cucdai, m sung, g/m
9.000
12.000 1/27 1/4” 4+5
18.000 1/2” 1/4» 4=5 15 30 30

24.000 5/8” 3/8” 4=5 15 30 30

Khi chénh léch do cao gitia dan néng va dan lanh qua 5m (trudng hgp

dan néng dat phia trén cao) phai Iap thém bay dau & khoang giiia

» Tranh truong hop théi gio nong vao cay xanh, dudng di clia nguoi,

dong vat.

» Lua chon vi tri sao cho khong khi nong va do 6n clia dan néng it dnh
hudng dén moi trudng xung quanh.

£
&
E
B
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GIA CONG VA LAP DAT
DUCNG ONG GAS
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» St dung dao cit 6ng chuyén ding dé cit 6ng, khong nén sl dung cua st
khong ddm bao vét cit phang.

» Do khodng cach gitia dan nong va dan lanh, chiéu dai duong 6ng sé dai
hon mot chit so véi khoang cach do dugc.

» Duong day diéu khién sé dai hon duong éng 1,5m.
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22 LOAI BO BA BIA VA LOE ONG

» Loai bo hoan toan cac ba via 6 vi tri cat clia 6ng

» Thao dinh éc loe & cac dan lanh va dan nong va loong vao 6ng dong
trudc khi leo 6ng. Sau khi loe 6ng khong thé dua dinh 8¢ loe vao dugc

» S0 dung dung cu loe dng dé loe, chiéu cao phan dng nhd Ién dugc xac
dinh nhu sau:

Duong kinh ngoai A
mm inch mm
06,35 1/4 0+0,5
®9,52 3/8 0+0,5
D12.7 1/2 0+0,5
D15,88 5/8 0+1,0

Viéc loe 6ng phai ddm bao loe déu, bé mat phang, khong ndt ran hoac bé
day cac hudng khong déu.
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PHU LUC 1

4 HUGNG DAN LAP DAT
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Khuyén cao an toan
e Poc ky Khuyen cao An toan sau day dé |3p dat dang cach.
® Huang dan nay phan loai khuyén cao thanh hai loai: CANH BAO
vaCHU Y.
Hay tuan thi cac khuyén céo sau day dé dam bao an toan.
A CANH BAO........ Viéc khong tuan tht canh bao co thé dan dén
hau qua nghiém trong nhu ti vong hoac chan terUng nang.
A CHU Y.. ..Viéc khong tuan thi CHU Y c6 thé dan dén
hau qua nghlem trong trong mot vai truong hogp.
Cac biéu tugng sau day dugc st dung trong hudng dan nay:

@ Tuan theo hudng dan nay. @Tiécp dia. SKhéng thit ap dung.

e Sau khi hoan thanh viéc l3p dat, hay chay thii thiét bi dé kiém tra
16i. Cung cap hudng dan day di vé st dung va vé sinh thiét bi theo
Hudng dan Van hanh.
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/1\ CANH BAO

& Lip dat diéu hoa theo hudng dan nay.
Ldp dat khong hoan chinh c6 thé gay ri nu6c, chap dién hoac hoa hoan.

Ldp diéu hoa trén gia do ciing, c6 thé chiu tai cia thiét bi. |
&  Gia do khong di khde hoidc khong hoan thién c6 thé gay chin thuong néu diéu
hoa rai ra khoi gia do .

® Sty glgng mach chuyén biét. Khéng bao gid sir dung ngudn dién chia sé béi
thiét bi khac.

2
Sir dung diing day dién theo huéng din dé két néi giita by phan trong va
& ngoai nha.
Kep chic day néi dé cac dau day khong phai chiu dng sudt ngoai. Két néi hoic
kep day khong hoan thién c6 thé gay qua nhiét hodc chay né.
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/1\ CANH BAO

Néu méi chat lanh bj ro ri trong qua trinh 13p dat, hay dé phong thong

@  thoang. |
(M6i chat lanh c6 thé sinh ra khi déc néu tiép xdac v6i Ita)

Sau khi Idp dat hoac di chuyén hé théng, can dam bao manh lanh khéng tiép
xtic véi chat nao khac ngoai trir méi chat lanh da dugc chi dinh (R410A), nhu

©  khong khi. |
(Bt ct chat nao khac nhu khéng khi trong manh lanh déu c6 thé gay ting ap suat

hoac niit gay bat thuong, dan dén chan thuong)

Trong khi ldp dat, gin chdc ng méi chat lanh trudc khi chay dan nén
Néu dan nén khong duge gdn va van khéa duge ma trong qua trinh hat, khéng

(] khi sé bi hat vao trong khi dan nén dugc van hanh, gay nén ap suat bat thuong
trong chu trinh 1am lanh, dan dén ndt va va tham chi chan thuong.

Ldp dat may cit dién rd vao dat.
@ viec khong 14p dat may ct dién rd vao dt co thé din dén giat dien.
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& Ldp ong thoat nudc theo hudng dan.
Viéc 13p ong thoat nudc khong day di cé thé gay ngap lut.

Vin chat 6c miéng loe theo hudng dan, ching han nhu bing cach st

) dung clé luc
Néu 6c miéng loe bi van qua chat, 6c c6 thé bi ndt sau mot thoi gian, dan dén ro
ri mdi chat lanh.
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Hép dung bo diéu
@ Bang gan thiét bl I ® khifn 6 xa I ® Hudng dan van hanh I

Bo loc lam sach apatit | . Hubne din I5p dat
titan xdc tac quang © Pin AAA @ g dan lap da

(D) B4 diéu khién tir xa ! (H) Vit dinh vi (M4 x 121) g‘;o;;ia diém I

= -

o Trudce khi ldp dat, hay tham khéo y kién clia ngudi st dung.

_

Yy

-
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|. DAN LANH

+ Khi I3p dit dan lanh, can dap Gng cac diéu kién sau:

1. Lap dat theo quy dinh mo ta trén so do lap dat

2. Ong nap va xa khi déu khong c6 vat can

3. May khong tiép xdc truc tiép véi anh nang

4. May khong & gan ngudn nhiét hoic hoi

5. Khong c6 ngudn tao hoi dau may (c6 thé rat ngadn tudi tho thiét bi)

6. Khong khi lanh (dm) ludn luu thong trong nha

7. May khong dat gan dén huynh quang loai danh Ia dién i (loai
bién tan hoac khdi dong nhanh) vi ching cé thé rat ngan khoang
cach diéu khién ti xa

8. May dat cach ti-vi hodc dai radio it nhat 01 mét (may c6 thé lam
nhiéu hinh anh hodc am thanh)

2. DIEU KHIEN TU XA

1. Md4tat ca den huynh quang
trong phong lén va quan
sat xem dia diém nao trong
phong ma may diéu hoa c6
thé don tin hiéu diéu khién
ti xa binh thuong (trong
vong 7m).

1L | ==

L e
R TN
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MOT SO L3I KHUYEN VE LAP DAT

|. Thé&o I&p t@m mdt trudc

e Phuong phap thao
Mbc ngon tay vao phan nhd ra clia tim
mdt trudc 6 hai bén trai va phai cta than
may, va mé dén khi tdm mat dung lai.
Trugt tAm mat sang hai bén dé thao truc
quay. Sau dé kéo tam mat trudc vé phia
minh dé thao.

e Phuong phép l&p
Dat mau cha tdm mat cing véi phan
ranh va day thang vao. Sau d6 dong dan

LAyt QU dan. DAy phan tim clia bé mat duéi cla
EARE TTL TN tdm mat dé gan chic vao mau.

vao ranh
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2. Thao lap ludi tén nhigt

iii khu VLrC
danh dau (3 vi tri)

e Phuong phap thao
1. Thao tdm truéc dé g bo loc.
2. Thao lugi tan nhiét truéc.
3. Truéc phan c6 ki hiéu PpRofocta lusi @ oo
tan nhiét trudc, c6 ba cai moc. Nhe tay  minh bing mét tay va ding
ddy lusi vé phia minh bang mot tay va o0 dekéomec

% 9 . . o xubng (3 vi tri) —
dung tay con lai dé kéo mdc xudng. bc trén

0

Tai nhiing noi kho thao tac do may dat gan tran A Cha y
— SU dung gang bao ho.

— Dat ca hai tay gan phan gitia ca lugi tdn nhiét tru6c va kéo lui vé
phia minh trong lac day lén.

1) Bay lén.

e Phuong phap lap
1. Lap luGi tan nhiét truc va gan moc
trén mot cach chic chan (3 vi tri).
2. Vit 2 oc vit cta ludi tdn nhiét trudc.
3. Lap bd loc va dat lugi tan nhiét trudc.

2) Kéo vé phia minh.
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3. Cai dat dia chi

Khi hai may diéu hoa dugc |3p dat
trong cting mot phong, hai bo diéu
khién tii xa c6 thé dugc st dung cho
cac dia chi khac nhau.

Tuong tu nhu khi két néi vGi hé théng
HA, go phan boc day dién cla tdm
kim loai.
1. Cat address jumper (JA) trén
bang mach in.
2. Cat address jumper (J4) trén
diéu khién tur xa.
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| dp dat dan lanh

M4 X250

DAtm i

Diarh diu (mde fau)

Cat dng cach nhiét vorl
chiy galthich hop va
quén bing bang keo,
@im bdo khang 4& 131 kne

Tim mit trud b

Gll¥ knodng cach 1t nhdt
S0mm tir brong ho3c ¢
2phla '

M4 X 1EL
- R4
Ndp bdo vé ]
__ B)wclamsach m& ndp bdo v 2l
Tian Apast x0c B¢ quang ndp bdo vé 13 lo3l dona'ma.
5 Phwong phap mé
89 1oz 1am 53ch 1) Thac cac vit ndp bdo ve. )
ang 2) Keondpbdovera
T Apat X2 B9 oo knang K ! g
135 quang

hé trén duong cdt dng
cach nhietL

s L * ﬂmnﬂl&! DL )
pang ked hoan thign tr dudl
— én trén.

Truoc kRl o3Il 80 88
3w kniés 1 xa vao

q_ ndy dim 2do rdng
an

D 5s @ty ‘\
knkén tr xa

kncng aay thnkdn d0ng tin
g khidn.
\ 97> :
Gla ad o)
&y knlén t
xa

M3 X Z0L
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Cam bién mat than thoéng minh
A Canh bao

Khong nhan hodc &n manh vao cdm bién mit than. Diéu nay c6 thé
gdy nén hu hong va truc trac mat than.

— Khong dat cac vat 16n gan cdm bién, dong thoi dé cac bd phan sudi
am hodc may lam dm bén ngoai khu vuc phat hién cia cdm bién.

e Tam gin l3p trén tuong co thé chiu dugc
trong lugng cta dan lanh.

1. C6 dinh tam thai tdm |3p vao tuong,
dam bdo tdm l3p hoan toan bdng
phang va danh dau cac diém khoan
trén tuong.

2. C& dinh tdm gdn vao tuong bang vit.
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2. Khoan |0 trén tudng va ldp dat dudng
ong am tudng.

e Dai voi cac blc tuong cé khung kim loai hodc bang kim loai, phai
st dung 6ng am tuong va tdm phd tuong trong 16 dan dién dé ngan
nhiét, chap dién hodc chay no.

e Tram cac khe hé xung quanh dudng 6ng bdng vat liéu tram dé tranh
ro ri nudc.

1. Khoan mat 16 xuyén trén tuong sau khoang 65 mm va c6 do doc
huéng xudng bén ngoai.
2. Cheén mot duong 6ng am tuong vao 10.

. Chén tdm phd tudng vao 6ng tudng.

4. Sau khi hoan thanh duong éng, hé thong day va duong 6ng dan
chat lam lanh, hay tram khe hé éng bang bot ma tit.

o

Ong am twong
(cung cap tir) 7

H65
A » |
tam phu -
twong (cung . ‘
cap tw) Ong am tuong (cung

cap tir)
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3. Lap dat dan lanh

3-1. Puong 6ng bén phai, phia sau
phai hodc phia du6i bén phai.

1. Gan 6ng thoat nudc vao mat
du6i cia cac 6ng dan mai chat
lanh bang bang dinh vinyl.

2. Boc cac éng dan moi chat lanh a0 o < 33 & Gay
va ong thoat nu6c véi nhau (5, s o G bl

bang bang cach nhiét.

Puivng Ong phia sau bén

éng phai

phia dudi bén
phai

Thao nap cira ong tai

day 3% voi duong dng
phia dudi bén phai

bdng dinh cach

3. Lubn &ng thoat nudc va 6ng dan
moi chat lanh qua 16 trén tudng,
sau do dat dan lanh trén cac
moc clia tdm gan bang cach st
A dung dau A ¢ dau dan lanh
lam hudéng dan.
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4. Mé luGi tan nhiét truéc, sau do mé nap bao vé. (Tham khao Meo
cai dat).

5. Ludn cac day két noi tif dan nong qua 16 tudng cap ngudn va sau
d6 qua mat sau ctia dan lanh. Kéo chiing qua mat trudc. Udn cong
cac dau clia day budc lén trén dé lam tién hanh cong viéc trudc dé
dang hon. (Néu phai tudc bé trude cac dau day néi voi nhau thi hay
dung bang dinh bo cac dau day lai)

6. Nhan khung dudi cing cGa dan lanh bing ca hai tay dé dat no vao

cac moc tam lap. Bam bdo day khong bat vao mép ctia dan lanh.

Treo moc cua dan lanh ta
day.

Khi trrde trude céc 44u
cua cac day ket noi vl
nhau, héy bubc cac
ddu bén phdi cia day
bang bang dinh cach
dién

Day hwong dan
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3-2. PBuong 6ng bén trai, phia sau bén trai hoac phia duéi bén trai.
1. Gan &ng thoat nuéc vao mat dudi clia cac 6ng dan moi chat lanh bang
bang dinh vinyl.

y — Thao nap cia
ng & day cho
durdyng 6ng
bén tras.

Purédng t}ng bén rai
= Purong ong phia sau
bén tra

¥ N cong ong ta day ddi voi duong ong
i@ duol bén tra.

Duong ong phia dwdi bén trai

2. K&t ndi 6ng thoat nudc véi cong thoat nuéc thay vi nit thoat nudc.

Cach dat nut thoat nwéec.

Khéng béi dau béi tron

y  (ddu may lanh) khi I3p.

Ung dung cua cac nguy&n nhan |am héng
va rd ri chat 1dng c0a nut thoat nude

Chen clé luc giac (4 mm).
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3. Dinh hinh duong 6ng moi chat lanh doc theo dutng 6ng danh dau trén
tam lap.

4. Ludn dng thoat nudc va ng dan mdi chat lanh qua 16 tudoing, sau do dat
dan lanh trén cac moéc gan tdm |dp, st dung dau A ¢ dau dan lanh lam
hudng dan.

nuée Quan béng cach dién xung quanh phan bi ubn cong
cua dudng 6ng mdi chat lanh.

Tram lo nay Chong Ién it nhat mot nira chiéu rong cua bang voi
bang ma tit méi luot
hoac vat lieu
tram
Gan bang bang
keo nhua,
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5. Kéo cac day két noi vao.

6. Két ndi duong 6ng lién don vi.

7. Boc 6ng dan moi chat lanh va 6ng thoat nudc voi nhau cing véi bang

cach nhiét nhu hinh bén phai, trong trudng hgp dat 6ng thoat nuéc qua mat

sau cua dan lanh.

8. Trong khi thuc hién, can can than dé cac day két ndi khong bat vao dan
lanh. An vao mép dudi ctia dan lanh bang ca hai tay cho dén khi no
dugc bat chat vao cac moc cta tdm 13p. C6 dinh dan lanh vao tdm gidn
bang vit (M4 x 12L).

v
';f Tam I14p
7

NN

Khung duoi Q{
HM4 x 12L (2 diém)

plm|c| CAM NANG PIEU HOA TRONG CAN HO | 141



3-3. Putng 6ng am tuong.
Thuc hién theo cac huéng dan dugc cung cap dugi day
Puong ong bén trai, phia sau bén trai hoac phia dugi bén trai

1. Chén 6ng mém thoat nudc dén do sau nay dé no khong bi kéo ra khéi dudng
ong thoat nudc

==
==

Chén dng mém
thoat nwéc den dg
sdu nay dé éng
khéng bj kéo ra
khéi duéng éng

thoé{i'c

o

- N B
\ Il

Tudn s :

ngoai N : \
§ '§ ng mém thoét nuéc
% $ Ong thoét
§ :; nwoc vinyl
- ™ clorua

(VP30)
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4. HZ thong dday dién

V6i dan lanh multi, cach 1ap dat nhu dugc mo ta trong sach hudng dan lap dat cho

dan nong Multi.
1. Dau mat cla dai day dién (15 mm).
2. Khép mau day véi s6 hiéu dau cudi trén khoi cudi day dan cla dan lanh va

dan nong va van chit day vao cac dau cudi tuong (ng.

. Két ndi cac day tiép dia v6i cac dau cudi tuong (ing.

4. Kéo day dé dam béo rang day da dugc chét an toan, sau do cé dinh lai day
bang bo phan gid day.

5. Trong truong hgp két nai voi hé thong bd chuyén doi: Chay cap diéu khién
tif xa va gan dau ndi S21 nhu hinh minh hoa & trén.

6. Binh hinh cac day sao cho ndp béo vé viia khit véi nhau, sau dé dong nap
bado vé.

o

B0 gIT gay an toan chac
hén d& day khong chiu
pust bén ngodi

Cé dinh day chic chidn bing
céc vit dau cudi

Khi chiéu dai ddy vurot qua 10
m, hdy sir dungday 2.0 mm.

|3 B
Dan | \ Ej
\

.
lanh 12 Céudao | |Cu dao chéng| Ngudn

2 antoan [1ro dién dat L dign

o ) 16A 50Hz 220V - 240V

Cé dinh ddy chac chan HOSW 60Hz 220V - 230V

bang céc vit dau cubi — Matdat

plm|c| CAM NANG PIEU HOA TRONG CAN HO | 143



A Canh bao:

Khong st dung day co6 dau néi, day ding, day néi dai, hodc két néi khdi
dong hinh sao, vi ching c6 thé gay ra su c6 qua nhiét, chap dién hoac
chay no.

— Khong sti dung cac b phan dién dugc mua & trong nudc bén trong san
pham (Khong phan nhanh nguon dién cho may bom thoat nuéc, .v.v., tii
khai dau néi). Lam nhu vay co thé gay ra su c6 dién giat hodc chay no.

N
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S. Khi k&t ndi v&i hé thdng HA

1. G& bo lugi tan nhiét phia trugc. (2 vit)

2. Thao hop dau day dién. (1 vit)

3. Thao tam kim loai boc day dan dién. (3 tab)

4. Gan day két ndi vao dau ndi S21 va kéo day nit ra qua phan c6 khia
trong hinh.

5. Thay thé vo day dan dién nhu ban dau va kéo day dién xung quanh,

nhu trong hinh.

-
24

-

i
il
o

-1 o
b
-

rant LIk

DayHA

-
= (o ]

]
L H -
=9

i

iu

| -,I
-I.
|

It = §) Thay thé vé déy dan dién nhw ban dau

4) Gan day ket nai vao Gau nai va k&o day dign xung quanh, nhu trong hinh.
521 va kéo day nit ra qua ¥IN R ¢
phan cé khia trong hinh.
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CHUC NANG
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1. Chdc ndng chinh

. Kiém soat nhiet do

» Dinh nghia nhiét d6
Cac dinh nghia vé nhiét do dugc phan loai nhu sau.
+ Nhiét do phong: nhiét do phan dudi ctia phong
+ Nhiét do dugc thiét 1ap: nhiét do cai dat bang bo diéu khién ti xa
o Nhiét do cta nhiét ké dién ti trong phong: nhiét do dugc xac dinh
bang nhiét k& dién tl cha phong
¢ Nhiét do muc tiéu: nhiét do dugc xac dinh bdi may vi tinh

Nhiét dé muc tiéu

Nhiét d6 cua nhiét ké dién tir trong phong

o
p——

—

Nhiét dé duorc thiet 1ap
Nhiét dé phong

(R12321)

Hinh minh hoa la dai dién cho dong FTXS.
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» Diéu khién nhiét do

Nhiét dé clia phong dugc xac dinh bdng nhiét ké dién t trong phong.
Tuy nhién, c6 su khac biét gitta “nhiét do dugc xac dinh bang nhiét ké
dién tl trong phong” va “nhiét do phan duéi ctia phong”, tay thudc vao
loai dan lanh hodc diéu kién 13p dat. Trén thuc t€, viéc kiém soat nhiét
dd dugc thuc hién théng qua “nhiét do muc tiéu dugc diéu chinh thich
hgp cho dan lanh” va “nhiét dé dugc xac dinh bang nhiét ké dién td
trong phong”.

2. Nguyén tac tan s6

» Cac thong s6 diéu khién chinh
May nén dugc diéu khién bang tan so trong qua trinh hoat dong binh
thuong. Tan s6 muc tiéu dugc thiét [ap bdi 2 thong s6 sau dén ti dan lanh
dang hoat dong:
= Diéu kién tai cta dan lanh hoat dong
= Su khac biét gitta nhiét do xac dinh bang nhiét k& dién tl trong phong
va nhiét do muc tiéu

» Cac thong so diéu khién bo sung
Tan s6 muc tiéu dugc diéu chinh bang cac thong s6 bo sung trong cac
truong hgp sau:

v Cac han ché& vé tan so

v Cai dat ban dau

v Hoat dong lam mat cudng bic
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» Nguyén ly bién tan

Dé diéu chinh cong suat, ta can diéu khién tan sd. Bién tan c6 thé thay doi
toc do quay clia may nén.

Bang sau gidi thich vé nguyén tic chuyén doi:

Giai Mo ta
doan
1 Nguon dién xoay chieu dwoc cung cap hién tai dwoe chuyen déi thanh nguon dién mét
chieu.
2 Nguon dién mét chiéu duge mac lai thanh nguon dién xoay chiéu ba pha cé tan so thay doi
duwoc.

m Khi tin sé tang, téc d6 quay cla may nén tang dan dén tang Iwu théng méi chét lanh.
piéu nay dan dén lwgng nhiét trao déi trén mét don vi cao hon. ‘

m Khi tan s6 giam, téc dé quay cia may nén giam dan dén giam luu thong méi chat lanh.
Diéu nay dan dén lwong nhiét trao ddi trén mét don vi thap hon.

» Minh hoa cho bo bién tan
Hinh vé sau day cho thdy so do nguyén |y bién tan:

To6c do Iuru thong chat lam lanh (cao)

Lurong khéng khi Lrong khong khi trac doi

trao d61 niét (Iom) L nhigt (16n)
A
Luong khéng khi Lureng khong khi trao adi

trao ddi nhiét (nho) nhiét (nhd)
ina sé H .
rﬂg 80 o dr Fam :-_u‘: = El'ﬁ'l'l'sfl 5"-"':1‘ gl_-lﬂ'-'l
=Tien &

Ty & lru thong chal lam lanh (thap) (R2812)
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» Tinh nang cta bo bién tan
Bién tan cung cap cac tinh nang sau:

+ Cong suat diéu hoa co thé thay doi theo su thay doi cla nhiét do
ngoai troi va tai lam mat / sugi am.

¢ Lam nong nhanh va lam mat nhanh.

+ Toc do quay cla may nén dugc ting lén khi bat dau lam nong
(hodc lam mat). Biéu nay cho phép ta nhanh chong dat dugc nhiét
do cai dat.

+ COng sudt cao ngay ca khi thai tiét cuc lanh. Cong suat nay dugc
duy tri ngay ca khi nhiét do ngoai troi la 2°C.

+ Diéu hoa khong khi mot cach dé chiu.

+ Mot bd diéu chinh 6n dinh dugc tich hgp dé git nhiét do phong
khong doi.

o Hé thong sudi va lam mat tiét kiém nang lugng.

+ Khi dat dén nhiét do cai dat, hoat dong tiét kiém nang lugng cho
phép duy tri nhiét do phong 6 mdc cong sudt thap.

> Gi6i han tan s6
Cac chtic nang sau day diéu chinh tan sé t6i thiéu va tai da:

Tén sb | Chire nang
Thép B Bu lai cho hoat déng van bdn chiéu.
Cao B Chuce nang bao vé may nén.
B Kiém soat nhiét d6 dudng éng xa.
B Kiém soat dong dién dau vao.
W Kiém soat viéc bao vé khéi sy déng bang.

m Kiém soat cat gidam nhiét @6 cao nhét cua gia nhiét.
® Kiém soat khi bang.
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3. Kiém soat huéng ludbng gid

» Canh dao gio kép

Canh dao gi6 16n truyén mot lugng 16n khong khi xuéng san va cung cap
kha nang ki€m soat toi uu trong hoat dong lam mat, 1am khé va sudi am.
<Lam mat / Lam kho>

Trong qua trinh lam mat hodc lam kho, canh gi6 sé hat khi vao dan lanh.
Sau do, khong khi méat c6 thé dugc thoi di xa va phan ba khdp phong.
<Sudi am>

Trong qua trinh sudi am, canh ddo gio |6n hudng luong khong khi di xudng
dé lan téa khong khi &m cho toan bd can phong.

» La tan nhiét goc rong
Cac canh tan nhiét, dugc lam bang nhua téng hop dan héi, cung cap luong
khong khi da dang, ddm bao phan phéi mot ludng khong khi dé chiu.

» Dao gio6 tu dong
Bang sau gidi thich quy trinh dao gi6 ti dong dé lam mat, lam kho, sudi &m
va quat:

Dao gi6 theo chiéu doc ( 1&n va xudng ) Pao gi6 theo
Lam mat / Lam Suwéi dm Quat chiéu ngang
kho (phai va tréi )
: o )?{7’ H ‘l‘
% i arté ~
< : G f
Loai 09/12 15-& \“ y \“ o h’)
35 30° 30° S‘ﬂ' G
45 5% 70- 65' &Y : :
(R13527) (R11402) B R11459)
Lo HW 3nﬂ<//ﬁ 15\.. f\% /L
15/18/24/30/36 - |
50°  60° bz g %
| 70° ; e
AFIIEY (RA304) ?0 (RO305) g
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» Ludng khi 3 chiéu
Su lap lai clia cac chuyén dong xoay doc va ngang gitp diéu hoa khong khi
dong déu cho toan b can phong. Chdc nang nay rat co hiéu qua cho viéc
khéi dong may diéu hoa khong khi.
Khi cd canh dao gi6 ngang va xoay doc déu dugc dat & ché do van hanh
dong, luong khong khi sé trg thanh luong khong khi 3 chiéu. Chuyén dong
xoay ngang va xoay doc dugc thay doi va hudng ludng gio thay doi theo tha
tu dugc thé hién trong so do sau.
(1) Cac canh (14 tdn nhiét) thang ding di chuyén ti phai sang trai.
(2)  Cac canh ngang (canh dao gio) di chuyén xudng dudi.
(3)  Cac canh (14 tdn nhiét) thang ding di chuyén t trai sang phai.
(4)  Cac canh ngang (canh dao gio) di chuyén lén trén.

(2) ¢ (1)

v
3) > a)

(R13554)
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» Van hanh & ché do COMFORT AIRFLOW
Canh déo gi6 ngang dugc kiém soat dé khong thai khong khi truc ti€p vao
nguoi 0 trong phong.

Lam Sudi
mat am
O
. 8
Loai 09/12 o i
,fz:,’-':::j) O o
“ (R4302) 80 (RE413)

Loai 10° .
15/18/24/30/36 19° 1
,_z:ﬁj? 0 75 8
r/

(R9855) (R9654)
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4. Kiém soat t6¢ dé quat cho dan lanh

> Tom tat:

Diéu khién pha va diéu khién téc do quat c6 9 budc: LLL, LL, SL, L, ML, M,
MH, H va HH.

Toc do luong khong khi co thé duge diéu khién tu dong tay thudc vao su
khac biét gitta nhiét do nhiét k& dién ti trong phong va nhiét do muc tiéu.
Piéu nay dugc thuc hién thong qua diéu khién pha va diéu khién IC Hall.

» Diéu khién toc do quat tu dong
Trong qué trinh diéu khién toc do quat tu dong, budc “SL” khong kha dung.

Ea

Bwoc Lam mat Swoi am

LLL
Ll
L
ML
M
MH
H
HH (POWERFUL) (R11681) (R6234)

CZD = Luu lugng gi6 dugc diéu khién ty dong trong pham vi nay
khi nat cai dat FAN duoc dat thanh tu dong.
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<Lam mat>
Hinh vé sau gidi thich nguyén ly diéu khién téc do quat dé lam mat.

nhiét d6 xac dinh bang nhiét ké dién tt trong phong
nhiét dé muc tiéu

tbc d6 quat MH* |2~
+25°C IL rd f M
+2°C

+1.5°C v 7{ ML

+1°C
+0.5°C \\_//( L

(R16967)

<Sudi am>

Trong hoat dong sudi &m, téc do quat dugc diéu chinh theo nhiét dé cla
bo trao doi nhiét trong nha va su chénh léch gitia nhiét do nhiét ké dién ti
trong phong va nhiét do muc tiéu.

Cha y:

1. Trong qua trinh hoat dong 6 ché do POWERFUL, quat quay vdi toc do &
muc H + 50 vong / phit.

2. Quat duing trong qua trinh khif bang.
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» Van hanh & ché do6 COMFORT AIRFLOW
Dong FTXS
* Téc do quat duge diéu khién tu dong trong cac buéc sau.
<Lam mat>
Mdc L ~ MH (giong ché do AUTOMATIC)
<Sudi am>
Muic ML ~ MH

= Cau lénh gﬁn nhat c6 mdc do uu tién gitta ché d6 POWERFUL va COM-
FORT AIRFLOW

D. Van hanh chuong trinh [Gm khd

» Tom tat:

Van hanh Chuong trinh lam kho gitp loai béd do 4am trong khi ngdn nhiét
do phong gidm xudng.

Vi may tinh diéu khién ca nhiét dé va téc do ludong khong khi, cac nat diéu
chinh nhiét do va cai dat [FAN] khong thé hoat dong.
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» Chi tiét

May vi tinh tu dong cai dat nhiét do va tdc do ludng khong khi. Su khac biét
gitia nhiét do nhiét k& dién ti trong phong khi khéi dong va nhiét do muc
tiéu dugc chia thanh hai viing. Sau d6, may hoat dong v6i cong suat phu
hgp cho tiing viing dé duy tri nhiét do va dé am & mdc dé chiu.

INhiét a8 nhiét ké dién Nhiét @6 muc tiéu Diém OFF cla b6 diéu| Diém ON cua bd diéu
tur trong phong Itc dau X nhiét Y nhiét Z
X-05°C
24°C hoac hon % —2.5°C hoac
Y + 0.5°C (vung
Nhiét 48 nhiét ké B) tiép tuc trong 10
dién tur trong phong phut.
23.5°C lic dau X —0.5°C
X -2.0°C hoac
oC Y +0.5°C(ving
we B) tiép tuc trong 10
_phat.
~05°C=175"
e 18°C X-2.0°C - "gﬁl” C
' Y +0.5°C (0.9°F)(vung
! B) tiép tuc trong 10
pht.
Ving C = B4 diéu nhiét ON
/ Z
Ving B

Ving B

Viing A = bé diéu nhiét OFF

)-+ 0.5°C

(R11587)
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6. Ché doé ty doéng

> Tom tat:

Chic nang Lam mat / Sugi am tu dong

Khi ch& do tu dong duoc kich hoat bang bo diéu khién ti xa, may vi tinh sé tu
dong xac dinh ché do hoat dong la lam mat hoac sugi am theo nhiét do phong
va nhiét do cai dat khi khai dong.

May sé tu dong chuyén ché& do hoat dong dé duy tri nhiét do phong 6 nhiét do
cai dat.

> Chi tiét
Ts: nhiét do cai dat (cai dat bang bo diéu khién tir xa)
Tt: nhiét do muc tiéu (dugc xac dinh bang may vi tinh)
Tr: nhiét do nhiét dién tré phong (phat hién bang nhiét dién tré nhiét do
phong) C: gia tri hiéu chinh
1. Nhiét do cai dat (Ts) xac dinh nhiét dé6 muc tiéu (Tt).
(Ts=18 ~ 30°C)
2. Nhiét do muc tiéu (Tt) dugc tinh nhu sau

Tt=Ts + C
Trong do C: gia tri hiéu chinh.
C=0°C
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> Chi tiét
3. Diém ON/OFF cla bo diéu nhiét va diém chuyén déi ché do hoat
dong xac dinh nhu sau.
(1)  Diém chuyén tif Sudi am — Lam mat:
Tr =Tt + 3.0°C ( Dong FTXS)
Tr=Tt + 2.5°C ( Dong FDXS )
(2) Diém chuyén t&f Lam mat — Sudi am: Tr < Tt - 2.5°C
(3) Diém ON/OFF ctia b diéu nhiét giong nhu diém ON/OFF
ctia hoat dong lam mat hoac suGi am.
4.  Trong sudt thai gian van hanh ban dau
Tr = Ts : ché& do Lam mat
Tr < Ts : ché do Sudi am

Dong FTXS

Ché do Lam mat Nhiét d8 muc tiéu + 3.0°C

_..Nhiét do muyc tiéu + 2.0°C

Nhiét 46 muc tiéu — 2.0°C
= B6é diéu nhiétOFF

= B6 diéu nhiét OFF
Nhiét do muc tieu-2.5C

Ché a6 Sudi &m (R16964)
VD: Khi nhiét dd muc tiéu la 25°C

Lam mat —» 23°C: B0 diéu nhiét OFF —» 22°C : chuyén sang sudi am
Sudi 4m — 27°C : B6 diéu nhiét OFF — 28°C : chuyén sang lam mat
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Dong FDXS

Ché d¢ lam mat / Nhiét d myc tiéu + 2.5°C

Nhiét dd muc tieu - 2.0°C
= B diéu nhiét OFF
Nhiét 36 muc tiéu — 2.5°C

Nhiét dé muc tiéu + 1.5°C
= B diéu nhiét OFF

(R16B66)

Ché do Suoi am
VD: Khi nhiét dd muc tiéu la 25°C

Lam mat —> 23°C: B8 diéu nhiét OFF —» 22°C : chuyén sang swéi 4m
Sudi &m — 26.5°C : Bé diéu nhiét OFF — 27.5°C : chuyén sang lam méat

/. Diéu khién Bo diéu nhiet

» Tom tat:

Diéu khién bo diéu nhiét dua trén su khac biét gitia nhiét do nhiét k& dién

td trong phong va nhiét do muc tiéu.

Diéu kién dé Bo diéu nhiét & ché do OFF

+ Su chénh léch nhiét do & ving A.

Diéu kién dé Bo diéu nhiét & ché do ON

+ Su chénh léch nhiét do6 tré lai ving C sau khi ¢ vung A.

+ Heé thang ti€p tuc tir viéc kiém soat khit bang 6 bat ky khu vuic nao ngoai
tru A

+ DBugc kich hoat & bat ky viing nao ngoai trii A.

+ Thai gian theo doi da troi qua khi nhiét do chénh léch xdy ra & ving B.
(Lam mat / lam khé: 10 phat, Susi am: 10 giay)
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<Lam mat / lam khé> dong

FTXS _ _ = ) _
on  Nhiét dé nhiét ké dién tu trong phong - nhiét do
muc tiéu

\ Lam mat : -0.5°C
lam khé : -0.5°C
-1.5°C
B
Lam mat : =2.0°C
A lam khé: -2.5 ~-2.0°C
OFF
(R14452)
Dong FDXS
ON nhiét a6 nhiét ké dién ttr trong phong - nhiét dé muyc tiéu
Lam mat : —1.0°C (-1.8°F)
C Dry :=-1.0°C (-1.8°F)
~1.5°C (-2.7°F)
B
N Lam mat : =2.0°C (-3.6°F)
K Dry:-25~-20C(45~-36F)
OFF
(R16693)
I
<Suci am>
OFE nhiét 46 nhiét ké dién tr trong phéng - nhiét @ muc tiéu
Y A
2.0°C
B
1.5°C \
C \
x - 0.5°C
ON
(R14451)
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8. Ché& do NIGHT SET

> Tom tat:
Khi bo hen gio dugc dé 6 ché do OFF, Ché do NIGHT SET sé tu dong dugc kich
hoat. Ch& do NIGHT SET duy tri cai dat toc do luong gio.

> Chi tiét

Ché& do NIGHT SET tiép tuc hoat dong & nhiét do muc tiéu trong mot gio dau
tién, sau do tu dong tang nhiét do muc tiéu lén mot chdt trong truong hgp lam
mat hodc gidam mot chit trong triong hop sudi am, qua dé gitp ngan chan viéc
lam mat qua mdc vao mua he va sudi am qua mic vao maa dong dé dam bao
diéu kién cho mot gidc ngl thodi mai va cang tiét kiém dién.

<Lam mat >

Nhiét d@ muc tiéu :
- dirng hoat déng
L i theo gior 4

dinn
Che d6TIMER +0.5°C sy thay
Ché do NIGHTSET 401 nhigt do
ON (R14453)
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<Sudi am>

Nhiét do muc tiéu
2C

*
. A A
Ché dé TIMER

Ché d6 NIGHT SET oN | 9/0 sau

(R14454)

9. Che dé ECONO

» Tom tat:

Ché do ECONO lam giam dong dién tdi da va dién nang tiéu thu.

Thao tac nay dac biét thuan tién cho nhing ngudi st dung theo dinh huéng
tiét kiém nang lugng. Day cing la mot diém cong 16n cho nhiing tridng hop
c6 cong suat ngat khong cho phép st dung nhiéu thiét bi dién va may diéu hoa
khong khi.

Ché& do ECONO dugc kich hoat dé dang tir b diéu khién tir xa khong day bang
cach nhan nat [ECONO].
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» Chi tiét

» Khi chic nang nay dugc kich hoat, cong suat t6i da cling gidm xu6ng.

* B diéu khién tif xa c6 thé giii Iléenh ECONO khi thiét bi dang hoat dong &
ché& do COOL, HEAT, DRY hodc AUTO. Chi c6 thé dit chic nang nay khi
thiét bi dang chay. Nhan nat [ON / OFF] trén bo diéu khién tf xa dé hay
chdc nang.

= Chiic nidng nay va ché do POWERFUL khéng thé dugc sit dung cing mét
lGc. Lénh gan nhat c6 quyén uu tién thuc hién.

T B e e Murc tdi da trong qué trinh hoat dgng binh thudng
Céng suat tieu thy va dong dién

- Mtrc tdi da trong ché @6 ECONO

Ché dé ECONO

Thévi gian

{RO288)
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0. Ché do INTELLIGENT EYE (Dong FTXS)

» Tom tat:

Chtic nang nay phat hién sy ton tai clia con nguoi trong phong bang cam bién
chuyén dong (INTELLIGENT EYE) va giam cong sudt khi khong c6 ai trong
phong nham tiét kiém dién.

» Chi tiét
1. Phuong phap phat hién bang INTELLIGENT EYE

Néu ¢am bién phét hién cac dau
1sec. ra 101an/ gidy. hogc hon thé
nira. cam bién s& mac dinh co

ngudi dang & trong phon
ay miu(2D msec) g L 2 ’

I —
. Cao — |.| U—“U J “—I “ ”
Dau ra cam bién T2 I
p ﬁ
(Di chuyén cla con
ngrdi) Tin hiéu phat
hién cé ngudi  ON

OFF (R2821)

msec. x10 = 200 msec.), may sé cho rang co nguoi dang G trong phong khi
tin hiéu chuyén dong & ché do ON.
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» Chi tiét
2. Cac chuyén dong (vi du: trong lam mat)

Trong véng 20 phut.
- Em—

20 phat. 20 phat.
> —p

Tin hiéu phéat ON —|:' [—'-
hién ¢6 ngudi OFF & .

MNhiét dd muc tieu

Didukhidntirxa  ON _
nitbdmcuaché  OFF |

d6 INTELLIGENT "
ON _|

EYE
OFF
Téc 46 quat (D) J Tﬁc%ﬂﬁ_l cai dat
OFF
» Khac

Téc docai dit

(R14583)

* Dai voi ché do 1am khd, ban khong thé cai dat nhiét do bang bo diéu khién

tt xa, nhung nhiét do muc tiéu dugc thay déi bén trong.
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1. BS bien tan & ché dé POWERFUL

> Tom tat:
Dé khai thac hét khd nang lam lanh va sudi &m, hdy van hanh diéu hoa bang
cach tang téc do quay clia quat dan lanh va tan sé6 may nén.

> Chi tiét
Khi ta bAm nat [POWERFUL], téc do quat va nhiét do muc tiéu dugc chuyén
ddi sang cac trang thai sau trong 20 phit.

Ché @6 van hanh Tée a6 quat Nhiét @6 myc tiéu

CoOL Mdrc H + A véng / phut 18°C

DRY Téc 46 quay lam khé + A Giam 2.5°C

vong / phut

HEAT Mirc H + A vong / phut 30~ 31.5°C

FAN Muc H + A vong / phut —_

AUTO Giéng v lam mét / swdi dm | Nhiét 46 myc tiéu duge
trong ché 46 POWERFUL gilr nguyén

A =30 vong / phat

VD: Ché d6 POWERFUL trong lam mat

= e e S s S E S S S S ssSSSsssssssssssssssssss s B e e e e it
W [l

Nhi'&:ﬁ 1 Phai la gidi han thap hon :
mychen. | Ua nhiét 48 Iam mat ‘
18°C Fememmnnenee

........................................................................................................

POWERFUL
o’®" ¥ TR Sy e W N
R - -‘ *—_gfi&u Kién k&t thic: "hodc" frong 1 @&n 3
; A véna/ phat 1| Sau 20 phut réi qua.
Mirc H S > Chédé OFF
20 phut Ché dd POWERFUL OFF
Mirc cai dat

L)
"

(R12674)
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[2. Cac chic ndng khac

» 12.1  Chtc nang khoi dong nong
+ DEé ngan chan luong khong khi lanh thuong dén khi bat dau ché& do sudi am,
nhiét do ctia bo trao d6i nhiét trong nha dugc phat hién va luéng khong khi
bi ngan lai hodc lam cho yéu di, do do c6 thé dé dang thuc hién sudi am

cho can phong.

+ Viéc thdi hoi lanh cling dugc ngdn chan bang cach st dung ché do diéu
khién tuang ty khi bat dau thao tac kha bang hoac khi van bo diéu chinh

nhiét & nat ON.

> 12.2 DaAau hiéu nhan tin hiéu
+ Khi nhan dugc tin hiéu tir bo diéu khién tii xa, dan lanh sé phat ra Am thanh

nhan tin hiéu.

> 12.3 NGt ON/OFF ctia Dan lanh

Nat [ON/OFF] dugc cung cdp trén mat ngoai clia dan lanh,

+ Nhan nat [ON/OFF] mot lan dé bdt dau hoat dong. Nhan mét lan nita dé

diing lai.

= Nat [ON/OFF] rat hiu ich khi thiéu bo diéu khién ti xa hodc hét pin.
x Ché& do hoat dong co thé dugc tham khao ¢ bang sau.

Ché d hoat Nhiét dé cai dat Luu lugng gid
dong
Chi lam mat COOL 22°C Ty ddng
Bom nhiét AUTO 25°C Ty dong
VD: Dong FTXS

il

Nut [ON/OFF]
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<Hoat dong lam mat cudng buc>
Co thé bat dau ché do lam mat cudng bic bang cach nhan nat [ON/OFF] trong
5 dén 9 giay khi thiét bi khong hoat dong.

Cha y

Khi nzé‘fn nat [ON / OFF] trong 10 giay trd lén, ché do lam mat cudng buc sé

diing lai.

» 12.4 Phin loc xtc tac quang Apatit Titan

# B loc nay két hgp Bo loc lam sach khong khi va Bo loc khii mui xtc tac
quang Apatit Titan thanh mot bo loc duy nhat c6 hiéu quéd cao. Bo loc gid
lai cac hat cuc nhd, kht muai va tham chi kh{ hoat tinh clia vi khuan va vi
rat. N6 ton tai trong 3 ndm ma khong can thay thé néu dugc riia khodng 6
thang mot lan.

» 12.5 Chtc nang tu dong khdi dong lai

+ Néu xdy ra su c6 mat dién (bao gom cd su co chi trong giay lat) trong qua
trinh van hanh, cac hoat dong sé t dong khai dong lai khi nguon dién dugc
khoi phuc trong tinh trang giong nhu trugc khi mat dién.

Chay

x Phai mat 3 phat dé khai dong lai vi chic ndng nay can cho 3 phat dé duoc
kich hoat.

»12.6 Ché do WEEKLY TIMER

x Co thé luu t6i da 4 cai dat hen gid cho mdi ngay trong tuan (téng cong co tdi
28 cai dat). Co6 thé dat 3 muc “ON / OFF”, nhiét do “temperature” va thoi
gian “time ”.
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i. ChUc ndng cua dién trd

Van tiét luu dién

ter ®_[>‘H

(1) >4 (3) Em

Van bdn chié <D

(2) May nen (R14247)
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(1) Nhiét dién trd trao doi nhiét ngoai troi

1. Dién trd nhiét cla bo trao doi nhiét ngoai troi dugc st dung dé kiém
soat nhiét do muc tiéu clia dudng 6ng xa. Hé thong cai dat nhiét do
duong 6ng xa muc tiéu theo nhiét do ctia bo trao déi nhiét ngoai troi
va trong nha, dong thoi diéu khién viéc md van tiét luu dién t& dé co
thé dat dugc nhiét do muc tiéu clia duong 6ng xa.

2. Trong hoat dong lam mat, nhiét dién tré clia bd trao doi nhiét ngoai
troi dugc st dung dé phat hién sy ngat két ndi cla nhiét dién trd
duong 6ng xa. Khi nhiét do dudng 6ng xa tré nén thap hon nhiét do
clia bd trao doi nhiét ngoai trai, nhiét dién tré dudng 6ng xa dugc coi
la da ngat.

3. Trong hoat dong lam mat, nhiét dién tré bo trao doi nhiét ngoai troi
dugc st dung dé bao vé khoi ap suat cao.

(2) Nhiét dién tré duong ong xa

1. Nhiét dién tré dudng 6ng xa dugc st dung dé kiém soat nhiét do
duong ong xa. Néu nhiét do duong 6ng xa (dugc s dung thay cho
nhiét do bén trong may nén) tang lén bat thudng, tan suat hoat dong
sé thap hon hoac tam diing hoat dong.

2. Nhiét dién trd duong dng xa dugc st dung dé phat hién su ngdt két noi
cta dién trd nhiét duong ong xa.
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(3) Nhiét dién tré trao doi nhiét trong nha

1. Dién trd nhiét cha bo trao doi nhiét trong nha dugc st dung dé kiém
soat nhiét dé muc tiéu clia duong éng xa. Hé thong dat nhiét do muc
tiéu cla dudng 6ng xa theo nhiét do cla bd trao déi nhiét ngoai troi
va trong nha, dong thoi diéu khién viéc md van tiét luu dién ti dé co
thé dat dugc nhiét do muc tiéu cla dudng 6ng xa.

2. Trong hoat dong lam mat, nhiét dién tré clia bo trao d6i nhiét trong
nha dugc st dung dé diéu khién bao vé chong lai su dong bang. Néu
nhiét do bd trao doi nhiét trong nha gidm bat thuong, tan suat hoat
dong sé thap hon hoac tam diing hoat dong.

3. Trong hoat dong sudi am, nhiét dién trd cla bd trao dbi nhiét trong
nha dugc st dung dé phat hién sy ngdt két ndi cGa nhiét dién trd
duong 6ng xa. Khi nhiét do dudng 6ng xa trG nén thap hon nhiét do
clia bd trao doi nhiét trong nha, nhiét dién trg dudng éng xa dugdc coi
la da ngat.
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ii. Dac diém ky thuat diéu khién
[. Ph&an c@p cac ché dé van hanh
> Tom tat:

Co6 3 ché do; ché do hoat dong binh thuong, ché do hoat dong cudng biic va
ché& do kiém tra nguon transitor ban dan dé 13p dat va bao dudng.

> Chi tiét
MO hinh chi lam mat

ché dé diéu hoa khdng khi

ché d6 hoat ddng cwdng birc

— ché do lam mat cwdng birc

ché dd kiém tra ngudn transitor ban dan

~[ché dd hoat déng binh thwdng

— quat

— Lam mat (bao gbm lam khd)

— Duwng (dan lanh: OFF)

| Hoat déng trwdre khi lam &4m
| Xatw tu dién
Drng

(R14428)
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» Chi tiét
Mo hinh may bom nhiét

ché dé diéu hoa khong khi

ché dé hoat dong cudng birc

__ché dd lam mat cuéng buc

— ché do kiém tra nguon transitor ban dan

— quat

Lam mat (bao gém lam kho)
Sudi am

__ Swdiam

— khu bang

~ Dtrng (dan lanh: OFF)

— Hoat dong treéic khi lam am
_ Xatwrtu dién
Dirng
— (R14248)

Cha v:
Trit khi c6 quy dinh khac, cau lIénh cho ché do lam khé trong nha dugc coi la
ché& do lam mat.
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2. Kiém soat tan sé

> Tom tat:

Tan s6 dugc xac dinh theo su chénh léch gitia nhiét do nhiét k& dién t trong

phong va nhiét do muc tiéu.

Chtic nang cua n6 dugc giai thich nhu sau.

e Cach xac dinh tan so

e Diéu khién tan s6 t dan lanh (Su khac biét gitia nhiét do nhiét k& dién ti
trong phong va nhiét do muc tiéu)

e Cai dat tan so ban dau

e Kiém soat Pl

Chtrc nang loai bé Didu
khién dong dién ddu vao, v.v.

gioi han trén cia tan sé Chire nang gi&i han trén
FMAX Chire nang bao vé may nén

Khi su thay d6i cia tin s6 nhoé hon 0 (AF <0) bang digu khién PI, tan

tin sb dieu chinh |s6 muc tiéu duoc sir dung lam tan sé lénh.
A

Biéu khién PI tan
sé ban|dau
Kiém soat khar v

3 i

.‘._
A4 A4 v

> Gi&i han tan s —|a¢ qua kiém soat — > tan s6 muc tiéu

Chirc nang gioi han dudi
| Van boén chiéu bl hoat ddng (*), vv.

(*):chi danh cho cac kiéu may bom nhiét

FMIN

{R14717)
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T
”~

Chi tiét

Cach xac dinh tan sé
Tan sd clia may nén dugc xac dinh thong qua cac budce sau:

Cho mo hinh chi Lam mat

1.

s

Xac dinh tan so diéu chinh

Tan s6 diéu chinh dugc xac dinh theo thd tu uu tién sau.
1. Lam mat cudng buc
2. Tan s6 diéu chinh trong nha

. Xac dinh gi6i han trén cla tan s6

Gia tri nho nhat dugce dat lam gisi han trén cla tan s6 trong s cac gidi han
trén clia tan sd voi cac chic nang sau:

Bdo vé may nén, dong dién dau vao, nhiét do duong 6ng xa, bao vé khoi
su dong bang.

. Xac dinh gi6i han du6i ca tan s6

Gia tri l6n nhat dugc dat 1am giéi han dudi clia tan s6 trong s6 cac gidi han
du6i clia tan s vGi cac chic nang sau:
Bdo tri chénh léch ap suat.

. Xac dinh tan so bj can

Co mot s6 tan s6 bi cdn nhat dinh chang han nhu tan s6 cung cap dién.

176 | CAM NANG PIEU HOA TRONG CAN HO p|mc|



» Chi tiét
Cho mo6 hinh may bom nhiét
1. Xac dinh tan sé diéu chinh
+ Tan so diéu chinh dugc xac dinh theo thd ty uu tién sau.
1. Gigi han thoi gian kiém soat khii bang
2. Lam mat cudng bic
3. Diéu chinh tan s trong nha
2. Xac dinh gigi han trén cla tan so
+  Gia tri nhé nhat dugc dat lam gidi han trén clia tan so trong so cac gioi
han trén cla tan sd vdi cac chiic ning sau:
+ Bdo vé may nén, dong dién dau vao, nhiét do duong éng xa, cit giam
dinh nhiét, bao vé khoi su dong bang, khi bang.
3. Xac dinh gi6i han dudi ctia tan s6
+ Gia tri [6n nhat dugc dat 1am gi6i han du6i cla tan s6 trong sd cac gibi
han du6i clia tan s6 v6i cac chic nang sau:
Bu hoat dong van bén chiéu, ngan chan ludng gio, duy tri chénh léch
ap suat.
4. Xac dinh tan sé bi can
# C6 mot s tan s6 bi cdn nhat dinh chdang han nhu tan s§ cung cap dién.
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Diéu chinh tan sd trong nha (tin hiéu AD)
Su khac biét gitia nhiét do nhiét ké phong va nhiét do muc tiéu dugc coi la “tin
hiéu AD” va dugc st dung cho diéu chinh tan sé.

Sukhachbiét | tin | Sukhacbigt = tin | Sykhacbigt | tin | Sy khacbigt | tin
nhiét d6 higu nhiét 46 higu nhiét 46 higu nhiét dd higu
AD | |AD | ' AD | IAD

—2.0°C «Th 0°C 4 | 20°C 8 | 4.0°C c

OFF |

A1.5C 1 05°Cc | 5 | 25°C 9 | 45°cC D
—1.0°C 2 100c | 6 | 30°C A 5.0°C E
-0.5°C 3 | 15¢c | 7 | 35¢C B | 55C F

+*Th OFF = B¢ diéu nhiét OFF

178 | CAM NANG PIEU HOA TRONG CAN HO p|mc|



Cai dat tan soé ban dau

<Tom tat>

+ Khi khdi dong may nén, tan s6 dugc khdi tao theo gia tri AD va gia tri Q
cua dan lanh.

x  Gia tri Q: Cong suat dan lanh dugc xac dinh ti thé tich dan lanh, luu lugng
gio va cac yéu to khac.

Diéu khién PI (Xac dinh tan sd 1én / xudng bang tin hiéu AD)

1. Diéu khién P
Gia tri AD dugc tinh toan trong mdi thoi gian 18y mau (15 ~ 20 giay) va tan
s6 dugc diéu chinh theo su khac biét clia n6é so vdi tan sd dudc tinh toan
trudc do.

2. bieu khién |
Néu tan s6 hoat dong khong thay doi trong mot thai gian c6 dinh nhat dinh
thi tan s dugc diéu chinh theo gia tri AD.
Khi gia trAD thap, tan sd dugc ha thap. Khi gia tri AD cao thi tan s6
tang lén.

3. Quan ly tan sd khi cac loai diéu khién khac dang hoat dong
Khi tan s§ gidm; Quan ly tan sé chi dugc thuc hién khi tan s6 giam xudng.
Dé han ché gidi han dudi, Quan |y tan sé chi dugc thuc hién khi tan s6
tang lén.

4. Gidi han trén va gi6i han dudi ctia tan s6 bang diéu khién PI
Gidi han tan s6 trén va dudi dugc cai dit theo yéu cau cla dan lanh. Khi
co lénh dan lanh hodc dan néng ngoai hoat dong yén tinh dén ti dan lanh
trong, gi6i han trén cla tan sd thap hon cai dat thong thuong.
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3. Diéu khien & ché do Thay déi / Khéi déng
3.1 Van hanh trudc khi sudi am

> Tom tat:

Hoat dong clia bién tan trong giai doan md bat dau véi cac diéu kién cha lénh

lam nong sa bo ti dan lanh, nhiét do ngoai troi va nhiét do dudng éng xa.

> Chi tiét

Diéu kién ON

+ Khi nhiét do duong 6ng xa thap hon A, hoat dong cla bién tan § pha md sé
bat dau.

Diéu kién OFF

+ Khi nhiét do dudng 6ng xa cao hon B, hoat dong clia bién tan & pha md sé
diing lai.

A B
Loai 09/12 0°C 12°C
Loai 15/18/24/30/36 0°C 8°C

3.2 Chuyén mach van bon chiéu

» Tom tat

Trong hoat dong sudi am, dong dién dugc truyén dan, va trong hoat dong lam
mat va khi bang, dong dién khong dugc truyén dan. DBé loai b6 am thanh
chuyén mach khi cuén day van bén chiéu chuyén t&t ON sang OFF khi ngling
gia nhiét, cong tac OFF tré cia van bon chiéu dugc kich hoat.

> Chi tiét

Cong tac OFF tré cta van bon chiéu:

Cudn van bon chiéu duge cung cdp nang lugng trong 150 ~ 160 giay sau khi
nguing hoat dong.
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3.3 Ché& db van bdn chiéu bu

» Tom tat:

Lac dau khi ch& do van bén chiéu dugc chuyén déi, chénh léch ap suat dé
kich hoat van bén chiéu c6 dugc bang cach diéu chinh tan s6 dau ra I6n hon
mot tan sd c6 dinh nhat dinh, trong mét thoi gian c6 dinh nhat dinh.

» Chi tiét

Diéu kién khéi dong

. Khi khéi dong may nén dé sudi &m

Khi ch& do hoat dong chuyén tif sudi &m sang lam mat

. Khi khégi dong may nén dé khii bang

. Khi khégi dong may nén dé sudi am sau khi khit bang

Khi khéi dong may nén lan dau tién sau khi khéi dong lai bang nguon & ché
do ON

6. Khi khdi dong may nén sau 16i chuyén d6i ché do lam mat / sudi am

Gidl han du6i cla tan s6 git A Hz trong B giay vdi bat ky diéu kién nao trong
s6 cac diéu kién tir 1 dén 6 & trén.

SR =

Loai09/12 |  Loai 15/18 Loai 24 Loai 30/36
Lam Swoi | Lammat Sudi am| Lam mat| Swdi am| Lam mat Suéi dm
mat am _
A (Hz) 68 66 48 28 83
B (gidy) 45 70 70 70
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3.4 Cho trong 3 phat

Cam bat may nén trong 3 phat sau khi tat. (Trir khi khit bang.)

3.5 Chiic nang bao vé may nén

Khi bat may nén tir ché do OFF sang ON, gi6i han trén cla tan s6 dugc thiét
lap nhu sau. (Chdc nang nay khong dugc kich hoat khi khii bang.)

(Hz)
Tan sb
c ~
; “
A — P
| (@)
|.¢ D = = Ihm
- | <t | i IE— glan
(R13528)
[ Loai09/12 |  Loai 15/18 loai24 |  Loai 30/36
A (Hz) 48 55 55 46 ~ 55
B (Hz) 64 70 65 65
C (Hz) 88 85 80 80
D (giay) 240 120 120 120 ~ 500
E (giay) 360 200 200 100 ~ 200
F (giay) 180 470 470 470
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4. Kiem soat nhiet dé dudng &ng x&

» Tom tat:

Nhiét do dudng 6ng xa dugc st dung lam nhiét dé bén trong clla may nén.
Néu nhiét do duong ong xa tang lén trén mot mic nhat dinh thi giéi han trén
clia tan s6 sé dugc cai dat dé giit cho nhiét do dudng 6ng xa khong tang thém.

> Chi tiét
Viing g "
B
c \ vung gidm
. \ Viing gitt
\ Viing tang 5
Nhiét ﬁ{:} uong Ving EAE]
6ng xa (R14711)
Ving Piéu
khién
Vung dung Khi nhiét do dat dén vung dirng, may nén dirng.
vUng giam Gioi han trén cla tan so giam.
ving gitr Gioi han trén cua tan sé dugc gilr nguyén.
Vung tang Gigi han trén cua té‘m_sfi tang Ien.
Ving dt lai Giéi han trén ctia tan sé bi hly bé.
Loai 09/12 Loai 15/18 Loai 24/30/36
A 110°C 110°C 120°C
B 105°C 103°C 111°C
C 101°C 101.5°C 109°C
D 99°C 100°C 107°C
E 97°C 06°C 107°C
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5. Kiém soat dong dién vao

» Tom tat:

May vi tinh tinh toan dong dién dau vao trong khi may nén dang chay va thiét
lap gi6i han tan s6 trén ti dong dién dau vao.

Trong trudng hgp mo hinh may bom nhiét, su kiém soat nay (kiém soat gidi
han trén cua tan s6) dugc uu tién hon gidi han duéi cla kiém soat ché do van
bén chiéu bu.

» Chi tiét

May nén dirng

(A) /

Vung dung
Vang giam
Vung gilr
A
dong dien Vung cai dat lai
vao
(R14643)
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» Chi tiét

Kiém soat tan s& § mdi viing

» Vung ding

» Sau 2,5 gidy 0 vung nay, may nén sé dung lai.

» Vung giam

» Gidi han trén cla tan s6 may nén dugc xac dinh |a tan s§ hoat dong -2 Hz.
» Sau do, tan s6 dau ra dugc ha xudng 2 Hz mdi gidy cho dén khi dat dén

vung gid
» Vung gitl

» Tan s0 tdi da hién tai dugc tiép tuc.
» Vung cai dat lai

» Gioi han tan sé bi hty bo.

Loai 09 Loai 12 Loai 15/18
Lam Siu’Eri Lam mat Siu’Eri Lam S‘LFEJ'E
mat am am mat am
A (A) 9.25 9.25 15.0 1525
B (A) 6.25 D 8.25 13.0 13.29
C(A) 55 B.75 1.9 12.0 12.25
Loai 24 Loai 30/36
Lam Suoi Lam mat| Suoi
mat am am
A (A) 20.0 20.0
B (A) 15.0 17.0 19.0
C (A) 14.0 16.0 18.0

» Han ché cla dong dién gidm va gia tri diing theo nhiét do ngoai troi

» Dong dién gidm khi nhiét do ngoai trdi cao hon mot miic nhat dinh (tay

thudc vao kiéu may).
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6. Kiém soat viec b&o vé khdi su déng bang

> Tom tat:

Trong qua trinh 1am mat, tin hiéu dugc gli ti dan lanh sé kiém soat gigi han
tan s6 hoat dong va ngan chin su dong bang cla bd trao doi nhiét trong nha.
(Tin hiéu td dan lanh dugc chia thanh cac ving.)

» Chi tiét

Gidi han tan s6 hoat dong dugc danh gia voi nhiét do cha bo trao déi nhiét
trong nha.

Nhiét doé nhiét ké dién
tr cua bo trao doi

nhiét trong nha
W oo / .................................... / _______
Ving cai dat lai /

B Vungtang
C ‘ s
0C \ung giam
Vang dung \
\Y
(R16967)
A B Cc
FTXS09/12LVJU 9.5°C 7.5°C 5.5"C
FTXS15/18/24/30/36LVJU, dong FDXS | 7°C 2°C 3°C
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7. Kiegm soat Pinh c&t trong ché doé Sudi am

> Tom tat:
Trong qua trinh sugi &m, nhiét do bo trao déi nhiét trong nha xac dinh gi6i han
trén cla tan s6 dé ngin chin ap suat cao bat thuong.

» Chi tiét
Vung dirng
A
B
- Ving giam
- Ving git
Vung tang

_ | E
Nhiét dd nhiét kE dién \ Vung cai dat lai

t(r cla bg trao doi
nhiét trong nha (R14609)

Vung Control
Ving dirng  Khi nhiét dd dat dén viing dirng, may nén dirng.

Ving gidm  Giéi han trén cua tan sé giam.
Vang gitt  [Giéi han trén cla tan sé duoc gilr nguyén.
Vung taing  Gioi han trén cla tan sé tang lén.
Ving cai dat lai Gi¢i han trén cua tan s6 bj hdy bo.

| A E c L =
Loai 09 60°C 56°C 53°C 51°C 46°C
Loai 12 60°C 52°C 50°C 48°C 43°C
Loai 15/18 60°C 57°C | 56°C ~ 54°C ~ 52°C
Loai 24/3036 |  65°C 5°C | 55°C 53C | 51°C
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8. Piéu khien quat dan néng

1. Diéu khién quat ¢ ché do ON dé ha nhiét hop dién

Quat dan nong & ché do ON khi nhiét do hop dién cao trong khi may nén &

ché& do OFF.

2. Diéu khién quat 6 ché dj OFF trong suét qua trinh kha bang

Quat dan nong & ché do OFF trong sudt qua trinh khit bang.

3. Quat ¢ ché dé OFF tré khi diing

Quat dan nong & ché do OFF 60 giay sau khi may nén dting.

4.  Kiém soat toc do quat dé duy tri chénh Iéch ap suat

Toc do quay ctia quat dan nong dugc kiém soat dé gitt chénh léch ap suat trong

qua trinh hoat dong lam mat voi nhiét do ngoai troi thap.

- Khi chénh léch ap suat thap sé lam giam t6c do quay clia quat dan nong.

- Khi chénh léch ap sut cao, téc do quay clia quat dan nong dugc kiém soat
tot nhu hoat dong binh thudng.

5. Kiém soat toc do quat trong qua trinh lam mat cuong buc

Quat dan nong dugc diéu khién cting nhu hoat dong binh thuong trong qua

trinh van hanh lam mat cudng buc.

6. Kiém soat toc do quat trong sudt ché dp POWERFUL

Tang toc do quay cla quat dan nong trong sudt ché do POWERFUL.

7. Kiém soat toc do quat trong qua trinh hoat déng yén tinh cua dan lanh /
dan nong

Toc do quay cla quat dan nong dugc gidam xudng theo lénh dan lanh / dan

nong van hanh mét cach yén tinh.

8. Kiém soat quat ON/OFF khi ché d¢ bat dau / dimg lai

Quat dan néng & ch& do ON khi bat dau hoat dong. Quat dan nong & ché do

OFF khi ngling hoat dong.
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Q. Chuc ndng bdo vé may nén chat |dng

> Tom tat:

Dé c6 dugc do bén clia may nén, may nén dugc diing theo nhiét do ngoai troi
va nhiét do clia dan trao déi nhiét ngoai troi.

> Chi tiét

» Hoat dong dling thy thudc vao nhiét dd ngoai trdi.

May nén tit trong diéu kién hé théng dang hoat dong lam mat va nhiét do
ngoai troi dudi 0 °C.

10. Kiem soat viéc khd bang

» Tom tat:

Viéc khi bang dugc thuc hién theo chu trinh lam lanh (chu trinh ngugc). Thai

gian khi bang hoac nhiét do bg trao doi nhiét ngoai troi phai I6n han mot gia

tri nhat dinh mai két thic.

> Chi tiét

Diéu kién dé bit dau viéc khii bang

* Cac diéu kién khoi dong dugc xac dinh thong qua nhiét do ngoai troi va
nhiét do bo trao doi nhiét ngoai troi.

» Hé thong dang sugi am.

* May nén hoat dong trong 6 phit.

= Hon A phat (tay thudc vao khodng thoi gian diéu khién khir bang trudc do) -
thoi gian tich Ity - da tréi qua ké tir khi bat dau van hanh hoac két thic qua
trinh khii bang truéc do.
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> Chi tiét
Piéu kién dé hly bé viéc khit bang
Quyét dinh dugc dua ra thong qua nhiét do bd trao doi nhiét ngoai troi L.

CHz |
B Hz LA
Kiém soét P
Tansé ia
—Egidy_
.0 .. F giay A 6
glay .. Qidy
1)
May nén o ) [ )
ON
Van 4 chiéu OFF .
| 1
GH —_———-— Gt
OFF | | 29dy. 2y
e 3)
L
Mé van liét hueu Gién Xamg 2 Xung K
i Xung J
—_— Bat d3u
(R1B57T)
Loai 09/12 Loai 15/18 Loai 24 Loai 30/36
A (phut) 15~ 28 15 ~ 44 15~ 38 15~ 38
D (giay) 50 60 80 60
E (giay) 60 120 120 120
F (giay) 480 340 530 530
G (giay) 60 50 60 60
H (xung) 450 450 450 450
J (xung) 350 450 300 350
K (xung) 450 450 400 400
L 4~18°C 4~12°C 4 ~12°C 4~ 18°C
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1. Kiem soat van m& tiét luu dién 10

» Tom tat:

Cac muc sau day dugc bao gom trong diéu khién van tiét luu dién td.

Van tiét luu dién ti dugc dong hoan toan

1. Van tiét luu dién t& dong hoan toan khi bat nguon.

2. Kiém soat can bang ap suat

Kiém soat viec md

1. Diéu khién van tiét luu dién t khi bat dau hoat dong

2. biéu khién van tiét luu dién ti khi tan sg thay doi

3. Diéu khién van tiét luu dién ti dé khii bang

4. Diéu khién van tiét luu dién ti khi nhiét do dudng dng xa cao bat thuong
5. Diéu khién van tiét luu dién ti khi nhiét ké duong dng xa bi ngdt két noi
Kiém soat phan hoi

1. Kiém soat nhiét do dudng 6ng xa muc tiéu
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> Chi tiét
= Sau day la cac vi du vé diéu khién van tiét luu dién ti c6 chiic nang
trong tiing ché do hoat dong.

hiét dién tr& dwong 6ng xa

tigu
an s6 thay d6i dudi diéu khién nhiét
d6 dwrong O6ng xa muc tiéu

ndi clan

h: mang chtrc nang
—: khdng co6 chirc nang

Trong qua trinh kiém soét nhiét d6 dwéng

nhiét dién tré duong 6ng xa

ong xa muc

dong

két
[Dwai sy kiém soat khir bang

[Khi tan s6 thay doi dudi sw diéu khién ngat

[Khi tan sé thay ddi trong diéu khién khi
[Khi xac dinh chac chan sy ngat két ndi cia

[Khi bat ngudn hodc khi may nén dirng

[Khi bat dau hoat déng

[Khi t

Lam mat

Kiém soat khdi déng - h = - _ _ _ _

Kiém sodt khi tan sb thay déi - 3 h - h _ _ _

Kiém soat nhiét dé duwdng éng ¥a muc tiéu - - - h s - - -

Kiém soat ngat két néi cia nhiét dién tré
dl.rﬁrng ﬁng Xxa

Kiém soat nhiét dé dwong 6ng xa cao - h h h h e - -

Kiém soat can bdng ap suét h r x s - x e -

kiém soat gidi han me — h h h h h h —

Budi am

Kiém soat kh&i déng = h = = = = > =

Kiém soat khi tan s6 thay déi = = h i h 2 = _

Kiém soat nhiét dé dudng 6ng xa muc tiéu i = = h i = = =

Kiém soat ngat két n6i cua nhiét dién tre h h
duéng 6ng xa - )

Kiém soat nhiét dé dwong bng xa cao - h h h h = = =

Kiém soat khir bdng o _ = " o = . h

Kiém soat can bsing ap suat h 5 = = & = n i

kiém soat gi¢i han mé - h h h h h h -
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» 11.1 Hoan toan dong véi nguon & ché do ON

+ Van tiét luu dién t& dugc khéi tao khi bat nguf‘}n. Vi tri mé dugc thiét lap va
can bing ap suat dugc trién khai.

» 11.2  Kiém soat can bang ap suat

+ Khi may nén ngting hoat dong, bd kiém soat can bang ap suat dugc kich hoat.
Van tiét luu dién t& ma ra va can bang ap suat.

» 11.3  Kiém soat gioi han mo

Tom tat

x  Muc mé tdi da va téi thiéu clia van tiét luu dién ti bi han ché.

Chi tiét

# Van tiét luu dién ti dugc dong hoan toan khi hoat dong lam mat diing va dugc
md & mot mic do cd dinh trong qua trinh khit bang.
» 11.4 Kiém soat khdéi done ché da

“ Loai 09/12 Loai 15/18 Loai 24 Loai 30/36
M& toi da (xung) 480 480 450 480
M@ t6i thiéu (xung) 52 54 75 10

+ " INI I I J%/CAL INIDE LE LA VAVSE LRAE D IS

+ Khi ch& do kiém soat nhiét dﬁfduﬁng 6ng xa muc tiéu dugc kich hoat, néu tan
s0 muc tiéu dugc thay déi thanh mot gia tri xac dinh trong mot khoang thoi
gian nhat dinh, viéc kiém soat nhiét do duong dng x& muc tiéu bi hly bd va
doé m& muc tiéu cha van tiét luu dién ti dugc thay ddi theo su thay doi do.

» 11.6  Kiém soat nhiét do duong 6ng xa cao

#  Khi may nén hoat dong, néu nhiét do dudng 6ng xa vugt qua mot gia tri nhat
dinh, van tiét luu dién ti s& md va moi chat lanh chay vé phia ap suat thap.
Quy trinh nay lam giam nhiét do duong dng xa.
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» 11.7 Kiém soat ngdt két ndi clia nhiét dién tré dudng ong xa

Tom tat

* Su ngat két ndi clia nhiét dién tré duong 6ng xa dugc phat hién bang cach
so sanh nhiét do dudng ong xa voi nhiét do ngung tu. Néu dién trd nhiét
dudng ong xa bi ngat két noi, van tiét luu dién t& s& ma theo nhiét do ngoai
troi va tan suat hoat dong, hoat dong trong mot thoi gian xac dinh, sau do
diing lai.

# Sau 3 phat, van tiét luu dién t& khdi dong lai va kiém tra xem nhiét dién
tré duong ong xa co bi ngat két ndi hay khong. Néu dién tré nhiét duong
ong xa bi ngat két ndi, hé thong sé diing sau khi hoat dong trong mot thoi
gian nhat dinh.

+ Né&u tinh trang ngdt két ndi dugc phat hién nhiéu lan, hé théng sé tit. Khi
may nén chay trong 60 phat ma khong co6 bat ky 16i nao, bo dém 16i dugc
dat lai.
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Chi tiét
Khi hoan tat kiém soat khgi dong (lam mat: A giay, sudi am: B gidy), bo dém
thai gian phat hién ngat két ndi cia nhiét dién tré dudng 6ng xa (C giay) bat
dau. Khi hét gio, cac diéu chinh sau sé dugc thuc hién.
1. Khi & ché do hoat dong lam mat
Khi diéu kién sau dugc dap dng, viéc ngat két ndi nhiét dién trd dng xa
dudc xac dinh chic chan.
Nhiét do duong dng xa + 6 °C <nhiét do bo trao dbi nhiét dan nong
2. Khi 6 ché do hoat dong sudi am
Khi diéu kién sau dugc dap dng, viéc ngat két ndi nhiét dién trd dng xa
dudc xac dinh chic chan.
Nhiét do duong ong xa + 6°C <nhiét do bo trao doi nhiét dan lanh

Diéu chinh khi dién trg nhiét bi ngat két néi

+ Khi xac dinh chac chan viéc ngét két noi nhiét dién trd dudng 6ng xa, may
nén tiép tuc hoat dong trong 9 phat roi diing.

+ NE&u may nén diing nhiéu lan, hé théng sé ngting hoat dong.

Loai 09/12 Loai 15/18/24 Loai 30/36
A (giay) 10 10 30
B (giay) 120 30 30
C (giay) 810 | 540 | 540
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» 11.8 Kiém soat nhiét do6 muc tiéu cia dudng 6ng xa

Nhiét do dudng 6ng xa muc tiéu co6 dugc tif nhiét do ctia b trao doi nhiét
trong nha va ngoai trdi, va viéc mad van tiét luu dién i dugc diéu chinh dé
nhiét do dudng 6ng xa thuc té trd nén gan vai nhiét do dudng 6ng xa muc
tiéu. (Kiém soat gian tiép su nong qua mdc st dung nhiét do duong ong xa)

Nhiét a4 duérng 6ng xa muc tiéu
duoc thiét lap dé tré thanh muc tieu

SH.

~a— DO nghieng khong thay déi tay thudc vao
diéu kién hoat dong.

SC
(Lam lanh)

(qua nhiét)
(R14213)

e Nhiét do duong 6ng xa muc tiéu
e Nhiét do duong 6ng xa thuc té
e Nhiét do duong 6ng xa truéc do
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12. Sai sOt

> 12.1 Phat hién sy cd cam bién

Su c6 cdm bién co thé xay ra trong dién trd nhiét.

Lién quan dén sy cd dién trd nhiét

1. Nhiét dién trd trao doi nhiét dan nong

2. DBién tr§ nhiét dudng ong xa

3. Dién tré nhiét vay buc xa

4. Nhiét do nhiét dién tré dan nong

» 12.2 Phat hién qua dong va qua tai

Tom tat

+ Dong dién dau ra qua mic dugc phat hién va nhiét do OL (qua tai) dugc
quan sat dé bao vé may nén.

Chi tiét
= Néu nhiét do OL (dau may nén) vugt qua 120 ~ 130 ° C, hé thong sé tit may

nén.
= Néu dong dién bién tan vugt qua 9,25 ~ 20 A (tdy thudc vao kiéu may), hé
thong sé tit may nén
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> 12.3 Kiém soat su thiéu hut chat lam lanh

Tom tat

I: Phat hién dya vao dién nang tiéu thu

» N&u cong suat tiéu thu thap hon gia tri quy dinh va tan sd cao hon tan sa quy
dinh thi dugc coi la thiéu chat lam lanh.

» MUc tiéu thu dién nang thap hon binh thudng khi thiéu chat lam lanh va tinh
trang thiéu chat lam lanh dugc phat hién bang cach kiém tra mdc tiéu thuy
dién nang.

Ving thiéu hut chat 1am lanh

:.

=

P

o

=

T

=

=

@

@ - r
40 ~ 55 Hz Tan sé
(tuy thude vao
kiéu may) (R12434)
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> 12.3 Kiém soat su thiéu hut chat lam lanh

Tom tat

ll: Phat hién dua vao nhiét do duong 6ng xa

» Néu nhiét do dudng 6ng xa cao hon nhiét do duong dng xa muc tiéu va van
tiét luu dién t& md hoan toan trong thoi gian quy dinh thi dugc coi la thiéu
chat 1am lanh.

[1l: Phat hién dua vao su chénh léch nhiét do
» Néu chénh léch gitia nhiét do hat va xa nhoé hon gia tri quy dinh thi dugc coi

la thiéu chat lam lanh.

Nhiét dé dudng
ong xa muc tiéu

—

I
’
!
i
¥
’
!
¢

/\ing thiéu hut chét
lam lanh
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Xin chan thanh cam on cac Ky su truéng
da gop phan giup chiang t6i hoan thién cuén Cam nang nay.

Mr.
NGUYEN QUAC CUONG

Mr

a o Mr
NGUYEN HAI BANG

NGUYEN XUAN pUC

Mr. . M
MAI VAN HIEU NGUYEM KIM THANH
- Mr s Mr .
BUI VAN THAD MAl NGOC HUNG
Mr Mr

NGUYEN VAN NGHIEM TRAN PHUOC DONG

Mr. Mr.

NGUYEN DON HOAN DAO TA
Mr. i Mr.

DUONG NGO CHAT BUI NGOC SON
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NGUYEMN TUAN BIEN - LE QUAMNG HOI
. 3
Mr y = MF' .
LU HONG HAI - NGUYEN DINH HUNG
& =
4 m % Mrl
TRAN HUY TRUONG - NGUYEN DINH THANH
& =

M
BUI BANG HAl

h
-

- . M,
* —
& - = =

Mr. ;
LE MINH DONG

Mr
DANG THANH QUANG

VO TRONG HIEN

Mr
HOAMNG BA THUAM

NGUYEN HONG GIANG

4 Mr Ll
TRAN QUANG HAI

BACH TUAN DUNG

Mr,
TRINH THONG CHUONG




l
l

-
Me. _ . M. LM
PHAM NGOC THANH LE HOANG w  NGUYEN DUC BINH
- i —
(-
] Mr. M[‘. . Mr.
LE PINH PHONG NGUYEN CANH TOAN w  CAM VAN CHUONG
L=
. M . Mr.
HA MINH AN PO TRUNG HIEU
S
Mr: 2 . M 2
NGUYEN BUC DUNG NGO THANH NHA
M Mr . Mr
BUI DANG HUNG NGUYEN VAN CHUNG PHAM VIET PHUONG
) Mr. i Mr.
v VAN DUNG PHAM NGOC THACH
Mr

NGUYEN XUAN SOAT

(4444444

Mr. " Mr. ’
LE TIEN TRUNG TRAN MINH HAJ
? P:t"l.r. _ MF. : Mr
TRAN DAC THANH PHAM QUOC PHAT NGUYEN THE sON
. M. ¥ _ M Mr.
TRAN TRUNG MY PO CONG BIEN LE TAT ANH
Mr Mr i Mr._ i
NGUYEN MINH DOANH PHAM ANH TUAN NGUYEN VAN LUAT
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Mr- N
BINH MANH TUNG

Mr,
CAO TIEN TRUNG

_ Mr
NGUYEN TRONG SINH

NGO DUC QUANG
Mr.
DANG GIA THINH
M.
VU TRONG TO
» Mr. 2 Mr .
VO MANH LINH TRAN DAC THANH
-_
Mr. Mr. i
VO ANH BINH NGUYEN NGOC TAN
Mr. Mr.
NGUYEN TIEN DAT LE VAN CAO
Mr. ) n hjr. _ N Mr.
LUONG MINH LAP DANG HOANG TRUNG PO XUAN TRUONG
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