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Truong Trung Cap Nghé Ky Thudt Cong Nghé Hiing Viong Khoa: Ky Thudit Lanh
CHUONG I:

CO SG KY¥ THUAT VE PIEU HOA KHONG KHI
BAI 1: ) )
| KIEN THUC €O SO ViE KHONG KHI

1.1 CAC THONG SO NHIET PONG CUA KHONG KHi AM
1.1.1 Ap suat

Ap sud't khong khi thudng duge goi la khi 4p. Ky hiéu la B. N6i chung gid tri B thay
déi theo khong gian va thdi gian. Tuy nhién trong k§ thudt diéu hoa khong khi gid tri chénh
1&ch khong 16n c6 thé bd qua va ngudi ta coi B khong ddi. Trong tinh todn ngudi ta 18y &
trang thdi tiéu chudn Bo = 760 mmHg.

D6 thi I-d clia khdng khi 4m thudng dugc xdy dung & 4p sudt B = 745 mmHg v Bo =
760 mmHg. -

1.1.2 Khéi lugng riéng va thé tich riéng

Khoi luong riéng va thé tich riéng 13 hai théng s6 phu thudce.

Kh6i luong riéng duge ky hiéu 1a p, kg/m®. Pai lugng nghich ddo cla khéi lugng riéng
1a thé tich riéng v = 1/p, m*/kg.

Khdi lugng riéng thay d8i theo nhiét d§ v khi d4p. Tuy nhién ciing nhv 4p suit, su
thay d6i ctia khoi lugng riéng trong thuc t€ k§ thuit khdng 16n va thudng ngudi ta 18y bing
kh6i lugng riéng & diéu kién tiéu chudn: t, = 20°C va B,= 760mmHg:

P = 1,2 kg/m’. '

1.1.3 P6 4m (humidity)
* P 4m tuyét doi (absolute humidity)

Do 4m tuyét d6i cla khong khi 4m & mot trang thdi 1a 4p sudt tuyét ddi riéng phin
ctia hoi nuée irong khong khi &m. Gid st trong thé tich Vi, (m®) khong khi 4m ¢6 chia Gy
(kg) hoi nu6c; hoi nudc trong khdng khi coi 13 khi 1y tudng nén d6 4m tuyét doi ducc tinh nhu
sau:

_ Gy Ry Ty :&L',_T_ (kgf/m3 )

P Via v
* ¥)9 4m tuong d6i (relative humidity)
D06 &m tuong ddi ciia khong khi ém & mot trang thdi, ky hiéu 1a ¢ (%) dudc tiuh bing
( 6 gitta d6 Am tuyét d6i p, clia trang thdi d6 v6i d6 &m tuyét d6i cuc dai pmax 8 cling nhiét
as ‘
0= ph/ Pmax
hay:
Q@ = Pr/Pmax”™ 100%

D6 4m tuong ddi biéu thi mitc do chita hai nude trong khong khi &m so véi khong khi
&m bio hoa & ciing nhiét d6.

Khi ¢=0: Khéng khi khé
0< < 100: Khdng khi &m
o = 100: Khong khi 4m bio hoa
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Truong Trung Cip Nghé Ky Thudt Céng Nghé Hing Vitong Khoa: K§ Thudt Lanh
1.1.4 Dung im (dd chifa hoi) '
Dung im hay con goi 12 dd chita hoi, duge ky hiéu la d, 1a lugng hdi &m chita trong 1

kg khong khi kho.
PR ( kg ]

G, kg kkk

- Gy: Kh6i lugng hdi nude chia trong khong khi, kg
- Gy: Khoi lugng khong khi kho, kg kkk
Ta cé quan hé:

S

PhVika
d= G, - Ry T = 0,622 Py,
G PV B-p,
R, 'Tkka
Tir day ta suy ra:
I3
P Geaard
Thoéng thudng don vi tinh cia d 1a le]\]: nénta cé:
Py B N
d=622. 5 vVa p, = Sy

1.1.5 Nhiét dé

Trong k¥ thuit di€u hoa khong khi ngudi ta thudng st dung 2 thang do nhiét 46 1a do

°C va d6 °F. Ta diing cong thic sau d€ chuyén d6i giita hai loai nhiét do:
t'F =1,8.t°C + 32

Khi lam lanh khoéng khi nhung giit nguyén dung 4m d (ho#ic phin 4p sudt py) tSi nhiét
d6 t, ndo d6 hoi nudc trong khéng khi bit ddu ngung tu thinh nudc bao hoa. Nhiét d6 t, d6
goi 12 nhiét dp diém suong. Nhu vay nhiét d6 diém suong ciia m6t trang thdi bat ky nao d6 1a
nhiét dd ng v4i trang thdi bao hda vi cé dung 4m bing dung &m clia trang thdi da cho.

Khi cho hdi nu6c bay hoi doan nhi€t vao khdng khi chua bio hoda, nhiét 46 cia khong
khi s& gidm din trong khi d6 4m twong ddi ting 1én. T4 rang thdi ¢ = 100% qué trinh bay
hoi chdm dit. Nhiét d§ ¢ng vdi trang thdi d6 goi 13 nhiét d6 nhiét d¢ nhiét k& ust va ky hiéu
12 ty. Nhu' vAy nhiét d§ nhiét k&€ w6t clia mdt trang thdi la nhiét d6 \@ng véi trang thdi bio
hoa va ¢6 enthalpy I bing enthalpy ctia trang thdi da cho.

1.1.6 Enthalpy

Enthalpy ctia khong khi 4m bing enthalpy ciia khong khi khé va clia hoi nuge chifa
trong né.

Enthalpy ciia khéng khi 4m dudc tinh cho lugng khong khi ¢6 kh6i lugng phin kho 1a
1 kg vi c6 dung 4m 12 d. Nho viy né bing

T=cpet + du(ro+ cpnet) kJ/kg kkk
Trong d6:
¢px — Nhiét dung riéng déng 4p clia khéng khi khé ¢y = 1,01 kI/kg.K
¢ph — Nhiét dung riéng ddng dp cla hoi nude & 00C: Con = 1,84 kI/kg K
r, — Nhiét &n héa hoi cda nude § 0°C: 1, = 2500,77 ki/kg
Nhu viy:
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Truong Trung Cép Nghé Ky Thudt Cong Nghé Hing Viong Khoa: Ky Thudt Lanh
I1=1,01.t + d.( 2500,77 + 1,84.t ) ; kJ/kg kkk

Thuc t€ cdng thic tinh: I=(1,01+1,84.d).t +2500,77.d
I=1,024.t + 2500,77.d

1.2.1 Céc db thi trang thdi cta khong khi 4m.

Trong k¥ thuit diéu hoa khéng khi ngodi db thi phd bién I - d ngudi ta cdn s& dung
cdc d6 thi sau:

D4 thi I-t biéu dién c4c trang thdi ca khong khi chura bdo hoa véi 2 truc I va ¢ vudng
géc v6i nhau. PO 4m ¢ va dung 4m d 13 cdc tham s6. Trén dd thi ndy cdc dudng d = const
song song vdi nhau.

" P4 thid-tcé 2 truc d va t vudng géc vdi nhau. Trén d6 thi cdc dudng I
nghiéng vdi truc d mft géc 135°.

const

1l

1.2.2 Trang théi ctia khong khi §m trén dé thi I-d.

D3 thi I-d dugc xay dung cho khong khi § 4p sudt tiéu chuédn B, = 760 mmHg vdi 2
truc I va d nghiéng 1 géc 135°. Cdc thong s6 cdn lai: t, @, L, ty, pn 12 cdc tham s8 ctia d8 thi.
Trén dd thi 1-d mdi diém bi€u dién mot trang thdi va mbi dudng bi€u thi mdt qud trinh thay
d6i trang thdi cda khong khi &m.

Trén d6 thi ngudi ta x4y dung cdc ho dudng: I = const, t = const, d = const,

(¢ = const.

Trén d6 thi I-d trang thdi A cda khong khi &m dudc xdc dinh bing nhiét dd t, va do

4m @a, tir d6 ¢4 thé x4c dinh dugc cdc thong s6 con lai.

T i T T ; 7 T T T T T T
0 BAQT G 1 B30 X reed BRI Gz anze $U32 11334

Hinh 1: do thi I - d ciia khéng khi dm
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Triong Trung Cip Nghé Ky Thudt Cong Nghé Hing Viiong Khoa: Ky Thu@t Lanh
1.2.3. Qua trinh thay ddi trang théi ciia khong khi trén do thi I-d.

Qud tiinh thay d6i trang thdi clia khong khi Am tlf trang thdi A (ta, 9a) d€n B (tg, ¢p)
dugc biéu thi biing doan thing AB, miii tén chi chi€u qud uinh goi la tia qud trinh.

4

Hinh 2: qud trinh thay doi trang thdi khong khi &m

Poi véi mot khong gian didu hda thi ¢6 thé coi ty 1& thai nhiét va thdi im trong khong
gian cda né 13 khéng d6i. Mudn duy (i nhiét dd va d6 &m trong phong khong thay d6i nhat
dinh phai x{ Iy khong khi v€ nhiét va &m theo ding ty 1€ thdi nhiét va 4m trong phong. Hay
n6i cdch khdc d8i véi mot khong gian cu th€ qué trinh thay d6i trang thdi cia khéng khi trong
phong phdi thda méin:

(Is — Ig)/(ds - dp) = €ap = const

gap 201 12 hé s8 gbc tia clia qud trinh
Ta hay xdc dinh ¥ nghia hinh hoc cla hé 58 géc tia gap
Ky hiéu géc cita AB v8i dudng nidm ngang 13 0. Ta ¢6: Al =IA -IB = m.AD

Ad=das—dg=n.BC
Trong d6 m, n 13 ti 1€ xich cda 2 tryc toa d6. T diy ta c6:
eap = Al/Ad =m.AD/n.BC = (tga + tg45).m/n = (tgo + 1).m/n

Ti day ta thiy:
- Hé s6 géc tia phan 4nh hudng cda qué trinh AB, m3i qud trinh e4p ¢6 mdt gid tri nha't dinh.
- Khi x@ Iy khong khi @€ vira ddm bdo nhiét d§ va dd 4m khong ddi hé s6 eap phai duge duy
tri khong ddi.
- Trén d6 thi 1-d d€ tién 1¢i cho viéc st dung dd thi ma khong lam r6i cdc dudng khéc, &
ngodi bién ¢l db thi ngudi ta vé cdc dudng € = const xung quanh d6 thi.
* Khi sit dung cdc dudng € = const cin liuu ¥:

+ Cdc dudng € ¢6 tri s6 nhu nhau thi song song véi nhau

+ T4t ¢4 cdc duong € chudn kéo dai déu di qua goc toa dd (I=0 va d=0)

1.2.4. Qué trinh hoa tron khong khi trén dd thi I-d.

Trong k¥ thudt diéu hda khong khi ngudi ta thudng gip cdc qud trinh hoa trén 2 dong
khéng khi & cdc trang thdi khdc nhau d€ dat dugc mot trang thdi nhit dinh. Biy gid ta hay
xdc dinh trang th4di méi cda hdn hop.

Gid st hda tron mot luong khong khi § trang thdi A (Ia, da) c6 khoi lugng phan khé 1a
La v6i mdt lugng khong khi & trang thdi B (Ig, dg) c6 khéi lugng phan khd 12 Ly va thu duge
mdt lugng khong khi & trang thdi C (Ic, dc) ¢6 khdi lugng phan khé 1a L¢

Ta cé:
- Cirn bing khéi lugng: Le=La+Lp
- Can biing Am: dc.l.c=da. La+dg. Lg
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Truong Trung Cdp Nghé Ky Thugr Céng Nghé Hung Viong Khoa: Ky Thudgt Lanh
- C4n bdng nhiét: Ic.Lc=I1a.La+15.Lg
Sau khi thay th€ Le=La+ Ly va trlr theo v€ ta c6:
(Ia-Ic).La=(c-1s).Ls
(da - dc).La = (dc- dp).Lp

hay: _I';-\ _I_c_ _ Ic. -1y )]
d, do do—dg
1 - _](,' d, d( _ L, 3]

1. -1, a’ -d, L,
Tir biéu thifc niy ta it ra:
- Phudng trinh (1) 12 phuong trinh dudng thing, chitng td diém C ndm trén doan AB.
- Piém C chia doan AB theo ty 1& Lg/La
Trang thdi C dudc x4c dinh nhu sau:
Ie= IA.LA/LC + IB.LB/LC
([C = dA.LA/LC + dB.LB/LC

. 1.3.1 Anh hudng t6i con ngudi.

1.3.1.1 Nhiét d9.

Nhiét do 1a y€u t8 gdy cdm gidc néng lanh d6i vdi con ngudi. Co thé con ngudi lubn
luén cé nhiét do 1a 37°C. Trong qud trinh vdn dong con ngudi ludn ludn nhd nhiét qs,. PE
duy tri thadn nhiét cd thé thudng xuyén trao d8i nhiét vdi moi trudng xung quanh, dwdi 2 hinh
thic: truyén nhiét va tod &m.

- Truyén nhiét: dudi 3 hinh thic: din nhiét, d6i luu va bitc xa. Lugng nhiét trao d6i
ndy goi la nhi¢t hién. Ky hi€u g (sensible heat).

Truyén nhiét dugc thuc hién chi y&u 13 d6i lwu va bic xa tr bé mit da (nhiét do
khodng 36°C) hodc din nhiét qua 16p vai khi c6 d6 chénh nhiét d6 v6i mdi trudng.

Khi nhiét d6 moi trudng nhd hon 36°C cd thé truyén nhiét cho moi trudng, khi nhiét dd
mdi trudng cao hon 36°C thi nhin nhiét. Khi nhiét d6 moi truong qué bé thi cd thé ma't nhiéu
nhiét nén ¢é cdm gidc lanh va ngudc lai khi nhiét 6 mdi trudng [6n kha ning thdi nhiét ra
mdi trudng gidm nén ¢é cdm gidc néng.

- Téa Am: Hinh thitc nay c6 thé xdy ra trong moi pham vi nhiét d6 va khi nhiét do
moéi trudng cing cao thi tda &m cing I6n. Nhi&t ning clia cd thé dudc thii ra ngoai ciing véi
hoi nudc dudi dang nhiét &n, nén lugng nhiét ndy dugc goi 13 nhiét 4n. Ky hiéu Ja (latent
heat).

Ngay cd khi nhiét d6 méi trudng cao hon 36°C co thé con ngudi vin thii dugc nhiét ra
mdi trudng thong qua hinh thic tda Am. D6 13 thodt md hoi. Ngudi ta ¢ tinh dudce ring cit
thodt mot giot mb hoi thi cd thé thii dugc mot lugng nhiét nha't dinh. Nhiét 46 cang cao, dd
" Am moi ruding cang bé thi thodt md hoi cang nhiéu vi khi d6 hinh thitc thdi nhi&t béng truyén
nhiét bi gidm.

T8ng nhiét lugng truyén nhiét va tda 4m phai ddm bao ludn ludn bing lwong nhiét do
cd thé sdn sinh ra.

M&i quan hé gitta 2 hinh thitc phdi lu6n luén ddm bio:

Qwa=qh+qa
Néu vi mot 1y do gi d6 ma't cin biing thi s& gdy dau 6m
Nhiét d6 thich hgp nhit d6i véi con ngudi nim trong khodng 22-27 0C
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Trudng Trung (ip Nghé Ky Thudt Cong Nghg Hing Viiong Khoa: Ky Thudt Lanh

1.3.1.2 P 4m tuwong doi.

D6 4m twong d6i c6 Anh hudng quy&t dinh t6i khd ndng bay mo hoi vao trong khong
khi. Qud trinh nay chi ¢6 thé tién hanh khi ¢ < 100%. D6 &m cang thap thi khd nang thodt md
hoi cang cao, cd thé cdm thay d& chiu. Khi thodt 1g md hoi thdi 2500 J.

- Khi d6 dm cao:

Khi do £m ting 1én kha ning thoit mb hdi kém, cd thé cdm thdy rat ning n€ va mét,
d& gay cAm cim. Ngudi ta nhin thay § mot nhiét d§ va toc d6 gié khong d6i khi d0 dm tang
1&n khd ning bdc md hoi chdm hoic khéng thé bay hoi duge din dén trén bé mit da c6 16p
md hoi nhdp nhdp. Ngudi ta da xdy dung dd thi bi€u thi mién trang thdi § d6 trén b€ mit da
$& xuat hién md hoi wdt goi 12 mién md hoi. Trén hinh trinh bay mién mé héi trén da. C6 thé
thdy khi d6 4m nhé trén b& mit da c6 md hoi wdt khi nhiét d6 khd cao (trén 30°C), con khi ¢
I6n trén da ¢ md hdi ngay ca khi nhiét do ra't thip (dusi 20°C).

Hinh 3: mién mo héi trén da

- Khi d¢ &m thdp: Xhi 46 4m thap md hoi s& bay hoi nhanh va nhiéu lam da kho nitt

o]
G-

Tj 1¢ viira Iugng nhiét trao @i bing tda Am 16n hon nhiéu so véi truyén nhiét.
N6i chung khi ¢6 4m thap bé mit da lu6n ludn khé rdo.

1.3.1.3 Tdc d6 luu chuy&n khong khi.

T8¢ do khong khi xung quanh c¢é dnh hudng d&n cudng @6 trao ddi nhiét va trao ddi
chdt (thodt m hoi) gilta cd thé con ngudi v6i méi trudng xung quanh. Khi t6c d6 16n cudng
d6 trao d6i ting 1&n. Vi vay khi ditng truGe gi6 ta cim thdy mdt va thudng da kho hon ndi tinh
tai trong cung diéu kién vé d6 4m va nhiét d6 va hién tugng md hoi nhdp nhdp trén da sé it
hon.

Khi 16¢ d6 qua 16n thi co thé ma1 nhiét, da kho. Toc dd gié thich hop tiy thude vao
nhiéu y&u (8- nhiét dd gio, cudng do lao ddng, dd 4m, trang thai sitc khde clia mdi ngudi...

Trong k¥ thuit di¢u hdoa khong khi ngudi ta chi quan tdm t6c do gié rong ving lam
viéc, tife 1a ving dudi 2m k& tir san nha.

Béng dudi diy cho t6c do gié cho phép trong viing lam viéc phu thudc vao nhiét do gié:
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Trutng Trung Cép Nghé K¥ Thugt Cong Nghé Hitng Viong Khoa: Ky Thudt Lanh

| Nhiét dé khong khi, °C T6c d9 wy, m/s
16 + 20 <0,25
21 +23 0,25+0,3
24+ 25 0,4 +0,6
26+ 27 0,7+1,0
28 + 30 1,1+1,3
> 30 13+1,5

R& rang con ngudi ludn ludn chiv 4nh hudng clia 3 y&u t8 hét sic quan trong 13 nhiét
d6, 46 dm va 5c do gi6. D& ddnh gid Anh hudng téng hop clia 3 y&u t5: t, ¢, oy d€ tim ra
mién khi hiu thich hgp cho cd thé con ngudi ¢é nhiéu cach khic nhau.

Tuy nhién mién tién nghi cling mang tinh twong ddi vi con phu thudc vio cudng d6 lao
déng, théi quen, tinh trang sttc khée ctia mdi ngudi. Trong trudng hdp lao dong nhe hoic tinh
tai thi ¢6 thé ddnh gid théng qua nhiét d6 hiéu qui tuong dwong:

thq = 0,5 (ty + tu-) - 1,94.(60k) .0,5

Nhiét d6 hiéu qué thich hgp dugc xdc dinh nhu sau:
: - Miia he: 19 - 24 °C
- Mua déng: 17,2 -21,7°C

Ngoaira ngudii ta cdn xay dyng mién tién nghi trén d thi. Khi trang thai khong khi ri vio
mién d6 thi dirge coi 12 thich hdp d8i v6i con ngudi :

15-25 fpm 100%, 30% 80% 70%

°F

NoisE 33 kit k€ GTF,

Nhigh dG nhiét € khé, °F
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Truong Trung (dp Nghé Ky Thugt Cong Nghé Hitng Vilong Khoa: Ky Thudt Lanh
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1.3.1.4 Nong do cdc chat doc hai

Khi trong khong khi ¢6 cdc chdt ddc hai chi€m mdt ty 1& 16n thi né s& c6 dnh hudng
d€n sitc khde con ngudi. Mite do tai hai cia mbi mot chdt thy thudc vao ndng dd cla né trong
khong khi, thiji gian ti€p xtic clia con ngudi, tnh trang stc khée ...

Céc chat doc hai bao gbm cdc chd't chd y&u sau:

- Bui: Bui 4nh hudng d&€n hé ho hip. Tdc hai clia bui phu thudce vao loai bui va kich
thuge cla n6. Kich thude cang nhd thi cing ¢6 hai vi né tdn tai trong khong khi 1au va khi
ning tham nbap vao cd thé cao, khé xtt Iy sach. Hat bui 16n khd ning kit d€ dang hon nén it
dnh hudng t6i con ngudi trén thue t&.

- Khi €02 va hoi nuéc: cic khi nay khéng ddc, nhung khi ndng d6 cda ching 16n thi
s& lam gidm néng do O2 trong khong khi gdy cdm gidc mét mdi va khi ndng do qud Idn 6
thé din dé&n ngat thd.

- Cdc chdt dé hai khde: Trong qud trinh sdn xudt va sinh hoat, trong khong khi ¢6 thé
c6 14n cdc chit doc hai ninr NH3,...1a nhitng chat rat ¢6 hai dé€n sitc khde con ngudi.

Cho 16i nay khong ¢6 tiéu chuén chung d€ ddnh gid mic do dnh hudng tong hgp cla
cde chat doc hai trong khong khi. D€ ddnh gid mitc d6 6 nhiém ngudi ta dwa vao ndng do
CO, ¢6 wong khong khi, vi chit dge hai phd bién nhat 1a khi CO, do con ngudi thdira khi sinh

hoat va sdn xudt.
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Truong Trung Cip Nghé Ky Thugt Cong Nghé Hiing Vuong Khoa: Ky Thugt Lanh

Bang sau day ddnh gid mi'c do Anh huéng cia ndng dd CO; tdi con ngudi:

Néng d6 CO,% thé Mifc d§ Anh hudng
tich ' ‘
0,07 Ch4p nhin dugc ngay cé khi c6 nhi€u ngudi trong phdng
0,10 Nong dd cho phép trong trudng hdp thong thudng
0,15 Ndng d6 cho phép khi ding tinh todn thong gié
0,15 Tuong d6i nguy hiém
> 0,50 Nguy hiém

Ung v6i ndng dé CO, cho phép ta c6 thé xdc dinh luu lugng khdng khi twdi cdn cung cAp cho
1 ngudi trong | gid nhv sau:

ook
B—a
6] day:
-k : 1a lugng CO, do con ngudi thdi ra: m*/(h.ngudi)
- B: Nong dd CO;, cho phép, % thé tich
-a : Nong dd CO, trong khong khi bén ngoai (thong thudng 14y 0,03% thé tich), % thé
tich

- Q - Luu lugng khong khi tuoi cin cap, m*/(h. ngudi).
p

Lugng CO; do ngudi thaira phuy thudc vao cudng do lao dong, nén Q ciing phu thudc vio
cudng dd lao ddng:

o 1 Q, m3/h.ngudi
Cudng do van N I —
dong k, m3/h.ngusi 3=0,1 B=0,15
~Nghingdgi 0,013 186 10,8 ]
- R4t nhe 0,022 314 18,3
-Nhe | 0,030 430 25,0
- Trung binh 0,046 65,7 38,3
|- Nang 0,074 1060 61,7 )
1.3.1.5D6 on

Ngudi ta phdt hién ra ring khi con ngudi lam viéc 14u dai trong khu vire ¢6 @ 8n cao
thi l1au ngay cd thé s& suy sup c6 thé gy mot s bénh nhu: stress, bdn chdn va giy cdc roi
loan gidn ti€p khdc.

Vi vdy d6 n 1a mot tiéu chudn quan trong d€ thi€t k& mot hé thong diéu hoa khéng
khi.

Ngudi ta d3 qui dinh dd dn cho phép tirng khu vie di¢u hoa nhat dinh. Khi thi€t k& cdc
hé thong dic¢u hoa ngudi thiét k& bit budc phai tudn thi.
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Truong Trung {dp Nghé K5 Thudt Cong Nghé Hing Viong Khoa: Ky Thuit Lanh

Gid trong | D0 On cyc dai cho phép, dB
Khu vuc R

ngay Cho phép Nén chon
Bénh vien. Kha didu dud 6+22 35 30
€nh vién, Khu dicu dudng) ., 30 30
- Gidng dudng, 16p hoc 40 35
- Phong mdy vi tinh 40 35
- Phong lam viéc 50 45
- Phin xudng sdn xuat 85 80
- Nha hdt, phong hoa nhac 30 30
- Phong héi thdo, héi hop 55 50
- R:p chi€u béng 40 35
- Phing & 6-22 40 30
22-6 30 30
- Khdch san 6-22 45 35
22-6 40 30
- Phong dn 16n, quédn 4n 16n 50 45

1.3.2.1 Nhiét d¢.

Nhiét 40 ¢6 dnh hudng dé€n nhiéu loai sin pham. Trong mot qué trinh doi hdi nhiét d§
phdi ndm trong mot gidi han nha't dinh.

- Keo Socdla: 7 - 8°C

- Keo cao su: 20°C

- Bdo qué rau qua: 10°C

- Po ludng chinh xdc: 20 - 22°C

-Det :20-32°C

- Ché& bién thit, thyc phim: Nhiét do cao lam sin phim chéng bi thiu.
1.3.2.2 P§ 4m tuong doi.

D6 4m cling ¢6 4nh hudng nhiéu d&€n mot 8 sin phdm.

- Khi d9 4m cao c6 thé gdy ndm mdc cho mét s§ sdn phaim nong nghiép va cong
nghiép nhe.

- Khi do &m thdp sén phdm s& kho, gidn khong 6t hodc bay hoi lam gidm chét lugng
sdn phdm hodc hao hut trong higng.

Vidu

- Sdn xud't bdnh keo: Khi d6 4m cao thi keo chdy nudc ¢ = 50-60%

- Nganh vi dién ti, ban din: Khi d6 &4m cao lim m4t tinh cdch dién cla cdc mach
dién.
1.3.2.3 Vin t6¢ khéng khi

Toc do khong khi cling ¢6 dnh hudng d€n sin xudt nhung § mot khia canh khéc.

Khi t6¢ d6 16n: Trong nha mdy J¢t, sdn xudt gidy... sdn phdm nhe sé& bay khip phong
hodc lam r6i soi. Trong mot s6 trudng hgp thi sdn phidm bay hoi nude nhanh lim gidm chat
lvgng.
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Truvng Trung Cip Nghé K3 Thudt Céng Nghé Hiing Viong Khoa: Ky Thudt Lanh
1.3.2.4 D trong sach ciia khong khi

D6 trong sach cla khong khi c6 4nh hudng nhiéu i sdn xuit. C6 nhi€u nganh sin
xud't bit budc phai thirc hién trong phdng khdng khi cyc ky trong sach nhu dién t bdn dan,
trdng phim, quang hoc. Mot s6 nganh thuc phdm ciling ddi hdi cao vé khong khi trdnh 1am ban
cdc thue pham.

1.4.1 Thong gio.

* Pinh nghia

Thong gi6 1a qud trinh trao ddi khong khi trong nha va ngoai trdji d€ thai nhiét thira,
4m thita, cdc chdt ddc hai ra bén ngoai nhim giff cho cdc thong s khi hiu trong phdng khong
vugt qué gidi han cho phép.

* Phén loai

+ Theo pham vi :

“Thong gi6 tdng thé: Thong gi6 trén toan bd thé tich phong hodc cong trinh.

-Théne gié cuc bd: Chi thdng gié tai mot s& noi c6 cdc ngudn phdt sinh nhiét thira, 4m
thira v cdc chdt ddc hai nhigu. Vi du: Nha bép, toilet.

+ Theo phuong thidc:

-Thong gié cudng bic: Thye hién nh& quat.

-Thong gi6 ty nhién: Thyc hién nhd chuyén ddng tw nhién clia gié dudi tic ddng cha
nhiét d6, d6 Ain, 4p suit.

1.4.2 Piéu hoa khong khi.

* Pinh nghia:

Piéu hoa khéng khi con goi 1o didu tiét khong khi 1o qud trink tao ra va git 6n dinh cdc
thong s6 trang thdi ciia khéng khi theo mdt chuong trinh dinh sdn khdng phu thuéc vao diéu
kién bén ngoai.

Trong hé théng diéu hoa khong khi, khong khi dd dugc xi 1y nhiét 4m trudc khi thdi
vao phong. Piy la di€m khédc nhau cla thong gi6, vi thé né dat hiéu qué cao hon thdng gid.

* Phan loai:

- Theo miic 49 quan trong:

-Heé thdng di€u hoa khong khi c4p I: Duy i ch& d nhiét 4m trong nha vdi moi pham
vi nhiét d6 ngoai troi.

-Hé théng diéu hoa khong khi cip II: Duy tri ch€ ¢4 nhiét 4m trong nha véi sai s&
~ kh6ng qud 200 gid trong 1 ndm.

-Hé thong diéu hoa khéng khi cap III: Duy tri ch€ d6 nhiét 4m trong nha véi sai s&
khéng qud 400 gid trong 1 ndm.

- Theo chidc nang:

-Kiéu cuc bd: La hé thdng nhd chi diéu hoa khéng khi trong mot khong gian hep,
thudng 1& m§( phong.

-Kiéu phén tdn: Hé thong diéu hoa khong khi ma khau xt 1§ nhiét 4m phén tin nhiéu
noi.

-Kiéu trung tim: Khdu xt 1§ kh6ng khi thuc hién tai mot trung tAm sau d6 phan di cdc
ndi.
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Triomg Trung (ip Nghé K§ Thugt Céng Nghé Hing Viong
1.5.1 Théng s0 tinh todn cia khong khi trong nha

Khoa: Ky Thugt Lanh

Bang chon nhiét do trong phong:

THONG SO MUA HE
KHU vUC Hang sang Binh thudng
1, °C 0, % tr, °C @, %
Khu céng céng: Chung cu, nha &,
lkhdch san, vin phong, b&énh vién, 233+244] 45+50 | 25+26,1 | 45+50
trudng hoc
Cita hang, cita hié¢u: Bank, banh keo,
m§ pham, ctia hiang, cka hang & 24,4 +25,6] 4550 |25,6+26,7] 45+50
chung cu, sicu thi
Thong Ehu\am thu\ldll’nha thd, quin 2442256 5055 [25.6=26.7] 50+ 60
bar, nha hang. nha bép...
Nha mdy, phin xudng, xi nghiép 25 +26,7 | 45+55 126,7+29,5| 50+ 60

1.5.2 Thong s6 tinh todn clia khong khi ngoai troi.
Thong s6 ngodi trdi dugc st dung d€ tinh todn tdi nhiét dugc cin cif vio tAm quan trong cla
cong trinh, tic 12 thy thudc vao cip clia hé théng diéu hda khong khi va 14y theo bing dudi
day:

Céc thong s0 thi€t k& khong khi ngoai troi

Hé thong

Nhiét dp ty, 0C

Do 4m ¢, %

H¢ thong cap I
+ Mua he

+ Mua dong

Tmax

tmin

P (tmax)
(P(tmin)

Hé thong cap 11
+ Mua he

+ Mua dong

Oas(tmax + tlbmux)
b
075(tmin + tl min)

075[(P (tmax) + (P(ttbmax)]
075 [(P (tmin)’ + (P(tlbmin)]

Heé thong cap 111
+ Mua he

+ Mua dong

tb

T max
{

t b

min

th

Ot max)

th

o(t

min)

Trong do:

ligaxs tmin - NDi&t d0 16n nhét va nhd nhi't tuyét d6i trong ndm.

tlh

b A A - P A, -
maxe | min © Nhiét do cia thing néng nhit trong ndm.

O Ly 3 @( Lmin ): PO &m ing v4i nhidt d6 16n nhat va nhd nha't tuyét d6i trong nam.
(). @(t"min ): PO 4m ting Vi thdng cé nhiét do 16n nha't va nhd nhat trong nim..
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Truong Trung Cdp Nghé K5 Thudt Céng Ngh¢ Hiing Viong Khoa: Ky Thudrt Lanh
BATI 2:

' LUA CHON CAC HE THONG PIEU HOA
KHONG KHI

2.1. CAC KHAU CUA HE THONG PIEU HOA KHONG KHI
2.1.1. Khéau xu 1y kh6ng khi.
Khiu x1t 1y khéng khi ¢6 nhiém vu tao ra kh(“)hg khi c¢6 trang thdi nhiét Am nh4't dinh
theo y&u ciu, ddng thdi ddm bao tiéu chuén vé sinh.
Nhur viy khau xt 1y khong khi bao gém c4c thiét bi chinh:
-Lam ianh hoic siy néng khdng khi.
-Thi€t bi Iam 4m ho#c 1am khé.
-Thiét bi loc bui.
2..1.2 Khéu van chuy&n va phin phéi khong khi.
Khiu niy ¢6 nhiém vu van chuyén khong khi di dugc x& 1y dén cdc phong (hd tidu
thu), ddm bao phan bs déu khéng khi trong phdng va yéu cau vé sinh.
Hé thdng bao gdm cdc thi€t bi chinh sau:
- Hé thong cdc kénh din gié va hdi gié.
- Céc miéng hit, miéng thdi, cdc clra cdp gi6 va thdi gi6.
- Cdc hdp tiéu 4&m va loc bui trén dudng 6ng.
- Céc hi€t bi phan chia dong khong khi.
- Hé thdng cdc quat cAp gi6 va quat héi gi6
- Hé théng kénh din gié
2..1.3. Khau niing lugng.
Khéu niy ¢6 nhiém vu cung cdp ning lugng cho hé théng hoat dong. N6 bao gém cdc
thi€t bi chi y¢&u sau: : '
- Bom. quat, mdy nén, ngudn hoi néng dé sudi,
NG6i cliung khau ning lugng phan b rdi rdc trén toan hé thong
2..1.4. Khau do lutng, bo vé, diéu khién, khong ché tiy dong.
Khiu nay bao gdm tit cd cdc thiét bi nhim lam cho hé thdng hoat ddng an toan, én
dinh va dat thong s& nhat dinh.
Khiu ndy bao gdm cdc thi€t bi chd yéu sau:
- Thi¢t bi do ludng: Pong hd nhiét 4o, ddng hd 4p sudt. Luu lugng k&, t6c do k&,
Ampe k€&, Von k& ...
- Thi¢l bi bdo v&: Van an toan, 10 le nhiét, aptomat ....
- Thiét bi diéu khién: Van ti€t luu tr ddng, Thermostat, ....
2..2 C4c hé thong diéu hoa khong khi
2..2.1 Hé thong ki€u cuc bé.
Heé thong diéu hdoa khong khi kifu cuc bd 1a hé thong chi diéu hda khéng khi trong mot
pham vi hep, thudng chi 12 mét phong riéng ddc idp.
Trén thuc (& loai mdy diéu hoa ki€u nay gdm 2 loai phd bién sau:
- Miy diéu hda dang cira s& (window type)
- M4y diéu hoa kiéu r3i (split type)
- Mdy diéu hoa rdi c6 nhiéu dan lanh (multi-split type).
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Truong Trung Cip Nghé Ky Thudt Cong Nghé Hiing Viong Khoa: K3 Thudt Lanh
a. Mdy diéu hoa khong khi dang ciia s6 (WINDOW)

M4y diéu hda dang cia s6 thudng dude 1dp dat rén cdc twdng dudi cdc clta s6 nén
dudc goi 12 mdy diéu hda khdng khi dang cita s6. ‘

* Cdu tao:

Diy 12 mdt thi€t bi di€u hda hoan chinh, trén d6 c6 ddy dd dan néng, dan lanh, m4dy nén,
hé théng duding 6ng ga, hé thdng dién va ga di dugc nap sin. Ngudi st dung chi viée nsi
dién ngudn cho mdy 1a c6 thé chay bat ct lic ndo. Thudng mdy duge ndi qua mét Aptomat.
Cong susi aptomat phu thudc vao cdng suit dién cia mdy, phd bién tit 10 - 30 A.

Dan lanh cla mdy diéu hda ctta s8 dugc bd trf bén trong, gié qua dian lanh dudc thdi vio
phdng. Dan néng bd tri bén ngoai, gié néng hudng ra ngoai phong. Mdy nén dugc dat & giita
14 loai mdy lanh ki€u kin (Xem hinh 1.1). Quat din néng va dan lanh ciing chung mé to va
déng truc. Quat dan néng kiéu hudng truc cdn quat din lanh kiéu ly tdm.

Gifta khoang dan néng va khoang dan lanh c6 clta s6 nhd dung cap khi tudi. Lugng khi
tudi 16n hay nhé dugc diéu chinh théng qua cira nay.

Khoang dity cla vé mdy diing chita nudc ngung roi t dan lanh vi hudng ddc ra clra thodt
nudc ngung.

Hinh 5: C4u tao mdy diéu hoa cda sé

Mit e clia mdy ¢6 cdc nim diu chinh: Diéu chinh t8c d6 gid, nhiét d6 phong va chon
cdc ché& d6 vin hanh khdc nhau.

Viéce tiét vu thye hién bing 6ng mao din.

* So do mach dién diéu khién

Mach dién don gidn clia mdy di€u hoa cita s6 gdm céc thi€t bi chinh: RJ le nhiét, Rd le
khdi dong, tu Jam viéc C; va tu khdi dong C,. Cusdn ddy clia rd le khdi d6ng mic ndi ti€p véi
cudn lam viéc cla ddng cd, con cudn khdi dong clia déng cd mic ndi ti€p véi cic tu dién.
Khi khdi dong dong khdi dong 16n ti€p di€m cla rd le khdi dong déng. Khi md to da dat t5c
do nhat dinh. dong gidm xudng thi ti€p diém cla rd le khdi dong nha ra. Rd le nhiét mic ngi
U€p voi dgng co, khi dong qud 16n hay khi mdy qud ndng thi ¢ cdu lwdng kim nhd ra va mdy
nén dung.
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Truong Trung Cap Nghé Ky Thudt Cong Nghé Hing Viiong Khoa: Ky Thuét Lanh
* Mach cé Relay dién ap + tu ngdm + ty dé

.
¢
Ngudn
Iy
&

b0 {5
Contac ?.\: : Thermostat Thermic

chinh

%

Relay dién
Hinh 6: Mach dién cé Relay dién dp + tu ngdm + tu dé

* Mach ding ty ngdm

%
A
Ngudn

—

0066 ¢ ik
Contac (.;.5\. : Thermostat Thermic
chinh (V\' S
®
o e

Hinh 8: Mach dién diing tu ngdm
Nhuoc diém mdy diéu hoa 1 cum:

- Coéng sudt bé.

- P6i vdi cdc toa nha 16n, khi 1dp dit mdy diéu hda dang cira s8 thi s& phd v& kién
trdc va lam gidm vé m§ quan clia tda nha.

- Dan néng x4 khi néng ra bén ngoai nén chi c6 thé 1ip dit wén tudng ngodi. P&} véi
cdc tudng ngiln va twdng dém khong 14p dit dugc loai mdy diéu hda ki€u nay vi khi néng s&
x4 ra phong bén canh hodc hanh lang khong tot. Trong cdc trudng hgp d6 ngudi ta s dung
mdy diéu hoa kiéu rdi.

- Kiéu loai khong nhiéu nén ngudi sit dung khé khin Iwa chon.
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Truong Trung C4p Nghé K9 Thugt Cong Nghé Hing Viong

Khoa: Ky Thudt Lanh

Duéi day 1a bang thong s6 k¥ thuit cia mdy diéu hoa dang cifa sé ctia LG:

Thonz 30

Panvi Mode!
LWBOoPCL | LWBIZ60PCL | LWRIS60QCL
( ong suat lanh Buwvh .00 12,600 18.000
KCalh 2768 3024 4536
W AT 1516 5.074
He:olmhEER BrW 0.6 93 86
Dién 4p/Tan s VHz | 220230050 | 220240730 1 230+ 240/350
Céng st tidu thy didn W L.OGH 1.260 2100
Dong dign tdu o, A 3.4 3.6 8.5
D6 ba {Dan ndur oin lgnh) dB{A) 4955 51/57 54¢ 00
Kha adng bt s Lith 17 2,
Lins lrong id i1 ngng'dan lanhy | s’iphit 715713 12:/23
Kick thude {Rous Cao/Siu) me 000 x 380555 [600xH28x 073
Khdi heong ke 4 59

b. Mdy diéu hoa khong khi ki¢u roi (SPLIT): 2 mdnh
M4y diéu hoa rdi 12 mdy di€u hda ma trong d6 cum dan néng va dan lanh duge bd tri
tdch roi nhau. N6 gifta 02 cum nay 13 cdc 6ng ddng va ddy dién diéu khién. M4y nén bd tri &
dan néng do 6 ddy dién dong luc duge ndi véi cum dan néng.
Cédu tgo chung: GOm hai phdn rdi nhau: Phn trong nba - dan lanh (Indoor Unit U )
va phin ngodi trdi - dan néng (Outdoor Unit OU)
N6i chung TU va OU déu c6 dang 1a dan &ng ddng c6 cdnh nhom mong, trong dé c6
bo tri quat gidi nhiét. Riéng OU ¢6 bd tri thém mdy nén va cdc thi€t bi phu cda hé théng

lanh.

N6i gitta [ va OU 12 cdc Ong ddng va diy dién didu khién

DAR Mol

AN

|
|
[alat

R ,
i U

ONG 8 HUOC |

DH' DIE DEU I\HiE'

Hinh 9: mdy diéu hoa khéng khi kiéu roi

DAN

CAMH

REVOTE COMTRUL |

IU - Dan lgnh: La dan trao d6i nhiét ki¢u 8ng ddng cdnh nhém, cé trang bi quat kidu ly tim
(10ng s6¢). C6 nhiéu dang dan lanh ral khic nhau cho phép ngudi si dung c6 thé lva chon
ki&u phit hgp vdi két cau toa nha va khong gian 1£p dit. C6 4 loai cd ban sau day:
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Truong Trung Cap Nghé Ky Thugt Cong Nghé Hiing Viiong Khoa: Ky Thudt Lanh
- Loai dat san: Floor Standing

- Loai treo tudng: wall mounte

- Loai treo tran: Ceiling suspended

- Loai ddt trén trin:

+ Loai cassette: ceiling mounted cassette

+ Loai v¢ tinh: ceiling mounted built-in
Tt IU ¢6 duting thodt nudc ngu’ng Bo diéu khién thudng dudc ndi Vi dan lanh hoic diéu
khién tir xa nhim vao d6. Mot s6 dan lanh c¢6 bo tri bom thodt nu6c ngung rat tién 1gi cho
nhitng khu we nu6c ngung khong thé tw chdy dudc.

Néi chung hinh thic cia dan lanh dugc quan tAim nhiéu.

OU- Dan néng: Ciing 12 dan trao d8i nhiét kiéu 6ng d6ng cdnh nhdm, ¢6 quat ki€u

hudng truc. Dan néng dugc dit ngoai trdi cho phép khong cin che chin mua.

- Ong dbng: N&i gilta dan néng va lanh 12 mdt cip 6ng dich di va ga vé vi cdc day
dién diéu khicn. Cdc 6ng déng thudng kep d6i vdi nhau dé ting hiéu qui 1am viéc va an toan
cho hé théng. Ong ddng phai dudc boc miit cch nhiét. Day dién diéu khién thuang cé tir 3 —
5 day tiy theo titng loai cu thé va kich thuée khong 1dn 1m: 0,75, 1,5, 2 mm>.

- Ddy dién dong lyc: Dy dién dong lye duge ndi v6i OU thudng 1a 2x4 hodc 2x6mm

- 011g thodt nude ngung: Dan lanh phéi ¢6 6ng PVC thodt nuéc ngung. PSi vdi may 2
chiéu thi 6ng nay ciing phdi 14p cho dan néng, vi khi chay theo ché dd sudi mia dbng thi dan
néng bi€n thinh dan lanh nén ¢4 hién twgng dong nwéc ngung.

* Mach dién m4y lanh hai cum

9 |8 —*
)

o
"

|

ey
L‘wf-l—j

-@@

T EEENR
71 16
Hinh 10: Gigi thiéu board diéu khién dan lanh
1,2.Nguén 3. Vé block 4. So cAp MBA 5. Jack ghim quat DL

6. Tu quat DL 7. Thit cAp MBA 8. Jack ghim motor ddo gié 9. Chubng
10. Mt nhan tin hiéu 11. Nit 4n tryc ti€p 12. Pénbdo 13. Sensor cim bién
* Hoat dong:
- Ngudn dién cung cip cho mach diéu khién I3 220v (110v) AC. Ngudn dién ndy dudc dua
qua mdy ha (k&€ con 12V AC
- Khi mach diéu khién hoat dong s& c6 (i€ng kéu “BIP” va 1én dén miu xanh, quat dan lanh
chay trude va thay ddi dugc t6c dd quat nhd vao 3 relay A, B, C. sau khodng 3 phiit Relay D
cap dién cho cum néng (Block + quat dan néng) lic nay hé thong hoat dong lanh.
* Cdch ddu dién:
- Pau dién ngudn (110v/220v AC) vao vao 7 va 9thoic 10, hodc 11)
- DAu cudn so cAp clia mdy bién dp vao 5
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Trugng Trung Cip Nghé K5 Thudt Cong Nghe Hing Vilong Khoa: K3 Thugt Lanh
- Pau cudn thit cdp cdia mdy bi€n dp vao 6
+ Luu y: Iic nay board mét khong néng
-P&u 12 va 13 vao tu ngdm quay (1.5 - 2uF).( trudng hgp block c6 sén tu thi khdi dau)
-P4du 3 day sd quatvao 14 - 15 - 16
+ Luu y: quat ra 6 ddy, trong d6 c6 1 day cdu chi (0Q)
- P4u ddng co ddo gi6 theo ding mau
- P4au s6 8 vi 10 xudng dan néng
- Po ngudi 7 va 11 phdilén hon 700Q
* Mot 56 luu 5 khi ldp dit
- Vi tri dan néng va lanh: Khi 1ip din néng va lanh phai chd y van d€ hdi diu. Khi
hé théng 1am viéc ddu theo ga chdy dén dan lanh. N&u ddu tich tu tai dan lanh nhi€u sy trao
ddi nhiét tai 6 kém va ddng thdi lam mdy nén thidu dau.
+ Pé hoéi didu dudc t5t nén bd tri dan néng & vi tri thdp hon dan lanh.
+ N&u bd tri cao hon thi khdng dugc cao hon gid tri cho phép ghi trong catalogue cia
mdy
+ Né&u qud cao thi phdi lam biy ddu.
+ Chi¢u dai cho phép clia 6ng ddng cho trong cdc catalogue ctia mdy. Khi 1ip phii hét
sttc chi ¥. N€u qud dai thi ning sudt cda mdy gidm.
- Dan néng: Khi lip diit dan néng cin lwa ¥ miy diém:
+ Trdnh vit cdn phia trudc va sau.
+ Trdnh huéng ning hoic cin che chin
+ Céc.dan khéng nén thdi vio nhau
4+ Khong nén thdi vio cdy c6i va ngudi qua lai.
- Déanp lanh

+ Chon loai dan lanh thich hgp.

+ Dan lanh phdi ddm bio thodt nudc ngung tot.
- Lip dit dudng 6ng va day dién

+C4n lam cdc thd tuc lam sach dudng 6ng

+ Dudng di cang ngdn cang t6t va khong dugc vugt qud gidi han chi ra trong
catalogue ’

+ Dudng dng nudc ngung phii ddm bdo d§ doc theo yéu ciu.
+ Céc mdi han khéng dude nim ngim trong tudng
* Chi § khi sit dung: '

+ Khi stt dung cin lva ¥ 12 mdy vira tit khong nén bat lai lién ma dgi khodng 3
phiit cho ga trong mdy cAn bing rdi mdi khdi dong lai. § mot s6 méy c6 10 le thdi gian hay
mach tr& cho phép mdy chi c6 thé khdi dong lai sau mdt khodng thdi gian ndo d6 (thudng 12 3
phiit ).

+ Khi st dung nén dit nhiét d§ trong nhd vira phdi trdnh dat quéd thdp vira khong t6t vé& mit
vé sinh vira t6n dién ning.
+ Khoéng nén stt dung din néng mdy diéu hoa dé hong kho, sdy khé cdc vat khéc.
Uu diém:
- So viji mdy diéu hoa cita s8, mdy diéu hoa Split cho phép 14p dit & nhiéu khéng gian
khéc nhau.
- Do chi ¢6 2 cum nén viéc lip dit twong d5i dé dang.
- Gid thanh ré.
- RAt tién 1¢i cho cdc khong gian nhd hep va cdc hd gia dinh.

Tai Ligw: Mdy Diéu Hoa Khdng Khi Ddn Dung Trang 18/60



Truong Trung Cdp Nghé Ky Thuit Cong Nghé Hing Vilong Khoa: Ky Thudt Lanh
Nhuge diém:
- Cong sudt han ché.
-Po dai dudng 6ng va chénh 1éch do cao giita cdc dan bi han ché.
- Gidi nhiét bing gié nén hidu qui khong cao, vé mua hé khi nhiét o ngoai trdi qué
cao néu st dung Ry, thi may khong thé 1am viéc dugc. Vi thé chi si dung R, 12 hop 1¥.

2.2.2. M4y diéu hoa khong khi kiéu rdi ¢6 nhiéu dan lanh (Multi - SPLIT)

Mdy diéu hoa multi-Split xét v& thuc chit né 12 mot mdy ghép cla cdc m4y split trén d6
cdc dan néng 1dp vdi nhau con cdc dan lanh thi b6 trf rdi.

M4y didu hoa kiéu multi-split ¢6 nhitng dic di€m va cdu tao twong ty may didu hoa kidu
rdi.

e
Hinh 11: mdy diéu hoa multi - split
2.2.3. M4y di¢u hoa kiéu phan tdn
M4y diéu hoa ki€u phén tdn 1a mdy di€u hoa 3 @6 khau x{ 1y khong khi phén t4n tai nhiéu
ndi.
Thyc t€ mdy di€u hoa ki€u phén tdn c6 2 dang phd bién sau:
- Midy diéu hoda ki€u VRV:
- Midy diéu hda kiéu Water Chiller

a. Mdy diéu hoa khéng khi VRV

Mdy di¢u hda VRV: Variable Refrigerant Volume: hé thdng diéu hda khéng khi c6
luu Ivgng méi cha't ¢6 thé diéun chinh dudc.

Cdc midy lanh Split thudng bi han ché rdt nhiéu vé d6 dai dudng 6ng va chénh l&ch do
cao gilta cdc dan nén khong thuin 1gi trong cdc tda nhi cao ting. Mit khdc cong suit cia
mdy diéu hoa Split cling bi han ché&. Vi th€ xudt hién mdy diéu hoa dic chiing, cho phép dit
xa dan lanh véi din néng va c6 kha ning diéu chinh ning sud't lanh rat hién dai.

M4y di€u hda VRV thyc chit 1a mdt mdy di€u hda ma c6 mot dan néng va nhi€u dan
lanh.

* So db nguyén Iy va cdu tao.

- Dan néng: La mdt dan trao d6i nhiét 16n Sng ddng, cdnh nhdm trong cé bd tri mot
quat hudng truc

- Dan lanh ciing ¢6 nhiéu ching loai nhir cdc dan lanh cla cdc mdy diéu hoa rdi. Mot
dan néng dugc [4p khong c6 dinh v6i mot s6 dan lanh nao d6, mién 14 téng cdng suit cia cdc

Tai Ligu: Mdy Diéu Hoa Khéng Khi Dén Dung Trang 19/60



Triuong Trung Cap Nghé Ky Thugt Cong Nghé Hung Vusng Khoa: Ky Thudt Lanh
dan lanh dao dong trong khodng cho phép. Khodng dao dong d6 tuong dsi 16n 1a tir 50 -
130%. Néi chung cdc hé VRV ¢6 t6i da 16 dan lanh.

_ N6i din néng va dan lanh 1a mot hé 6ng ddng va ddy dién di€u khién. Hé th&ng Gng
ddng dudc noi véi nhau bing cdc chi i€l ghép ndi chuyén dung goi la cdc REFNET rdt tién
16i.

- C4c dan lanh c6 thé dudc didu khién bing cdc Remote hodc cdc bd di€u khién hé
théng.

* Pdc diém chung:

- Mot dan néng cho phép 14p dat véi nhiéu din lanh v6i nhidu cong sudt, ki€u ding khic
nhau. Téng niing suit lanh cda cdc IU cho phép thay d6i trong khodng 16n 50-130% c&ng sudt
lanh cia OU

- Thay d8i c6ng suét lanh ca mdy d& dang nhd thay d6i lwu lvgng moi chi't tudn hoan
trong hé thong thdng qua thay d6i tdc d6 quay nhd bd bién tan.

l.,.rm_“ . “ ) -

i ST
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Hinh 12: S0 dé nguyén Iy mdy diéu hoa

- Hé viin ¢6 thé van hinh khi ¢6 mot s6 dan lanh hdng héc hay dang sita chita.

- Pham vi nhiét d6 lam viéc nim trong gidi han rong.

- Chicu dai cho phép 16n (100m) va do cao chénh 1éch gitta OU va IU: 50m, giita cdc
1U 1a 15m.

- Nhd hé thdng 6ng n6i REFNET nén dé dang 14p dit dudng 6ng va ting dd tin cdy
cho hé th6ng.

- Hé thdng dudng 6ng nhd nén rdt thich hgp cho cdc wa nha cao tAng khi khong gian
14p dat bé.

Nhuoc diém:

- Gidi nhiét bing gi6é nén hiéu qud thap

- S8 hegng dan lanh bi han ché nén chi thich hgp cho cdc hé thong virta. D6 vdi cdc hé
thong 16n thuting ngudi ta st dung hé théng water chiller hoic diéu hoa trung tAm

- Gid thanh cao nhit trong cdc hé th6ng PHKK
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Truong Trung Cip Nghé Ky Thuidt Cong Nghé Hing Viong Khoa: Ky Thuét Lanh

CHUONG 2: .
MAY PIEU HOA KHONG KHI MOT CUM

Bai 1: _GIGI THIEU CHUNG
MAY PIEU HOA KHONG KHI MOT CUM

I, Khai niém

- M4y diéu hoa khong khi mot cum 13 loai mdy ddc 14p (chi c6 mot khéi duy nhd't) do 't ca
cdc thi€t bj dige dat chung trén mot bé m4y nén goi 13 mdy diéu hoa khdng khi mot cum.
loai mdy ndy ¢6 mot s6 dic di€m nhu sau: ning sud't lanh cia mdy thudng khéng vugt qua
18.000 BTU/h, thi&t bi ti€t Iuvu 13 6ng mao, mdy nén 1a loai mdy nén kin, moi chdt lam lanh 1
gas Rzg.

- Piéu hoa khong khi. Khong don thudn 13 chi cin 1am lanh khong khi ma cdn bdo ddm cdc
y€u t6 chinh nhu: bdo ddm vé nhiét d9, do 4m, d On va do trong sach clia khong khi trong
khéng gian cin diéu hoa & tri s6 thich hgp nha't.

II, Cau tao-
1, M4y nén. (xem phén cin ban)
2, Dan néng. (dan ngung tu)
a. Nhiém vu.
‘Diing J€ tda nhiét ra mdi trudng bén ngoai gitip mdi chdt ngung tu t trang thdi hoi vé
trang thdi 16ng & cudi dan néng.
b. Céu tao.

1 - Ong d&n gas
4 f 2 — Quat dan néng
é i b 3 — Cdnh tdn nhiét
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c. Nguyén Iy hoat déng.

Hoi moi chat tf mdy nén t6i di vao phia trén clia dan néng. Khi di trong ng né s&
truyén nhiét cho moi trudng bén ngoai d€ ha nhiét do xudng va ngung tu thanh 16ng di vé
cudi dan néng sau d6 sé& di qua phin loc va dudc ti€t luu vé dan lanh.

3, Dan lanh (dan bay hei)
a, Nhiém vu.

Thu nhiét clia méi trudng cin 1am lanh, cAp cho moi cha't Idng s6i va bay hoi
b, C4u tao.

Dan lanh ¢6 c4u tao gidng nhw dan néng nhung kich thudc nhdé hon dan néng va cé
nhiéu ki€u ddng khdc nhau. Din lanh thudng st dung quat ly tim nhim tao vong tudn hoan
cho khong khi trong phdong lanh.
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\ /
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¢, Nguyén ly hoat dong.

Mbi chat 18ng vao dan bay hoi & phia dudi va dugc phan phdi vao cdc dng trao d6i
nhiét cia dan. O day n6 s& thu nhiét cha khong khi théi qua dan dé thay ddi trang thdi tr
18ng v& hoi, sau d6 m6i cha't hoi s& di ra khdi din & phia trén va dugc mdy nén hit vé

Dan bay hoi thudng diing quat ly tim d€ trao d8i nhiét gitta nhiét d6 moi trudng bén
ngoai va mdi chat bén trong dan lanh. Nhiét dd cao trong phong duge quat ly tAm hit xuyén
qua dan lanh. khi qua mat ngoai cda cdc 6ng trao d8i nhiét thi nhiét dd dugc ha xubng tao
thanh khong khi lanh. Sau d6 lai chéi nguge vio phong dé ha nhiét dd phong xudng theo
mifc yéu cau.

4, Phin lo¢, dng mao. (xem phan cin bin)
111, So 36 méy didu hda khong khi mot cum
a, So dd

Trong dé:

1 —May nén.
2 —Dan néng.
3 — Phin loc.
4 - Ong mao.
5 — Dan lanh.
6 — Quat.

7 — X&p cach nhiét

b, Nguyénly hoat dfng.

Khi mdy nén hoat ddng s& hiit hdi méi chi't ¢ 4p sut thap va nhiét dd thdp tir cudi
dan lanh sau d6 nén 1&n din néng thanh hoi ¢ dp sudt cao va nhiét dd cao, tai ddy hoi moi
chdt dudc lam m4t d€ ha nhiét d6 xuéng va ngung tu thinh moi chat 16ng va di v& cudi dan
néng. mdi chi't 1éng ti&p tuc di qua phin loc d€ loc sach cdc tap chat cd 14n trong moi chat va
di qua ng muo d€ thyc hién qué trinh ti€l lwu. ha d6t ngodt tir moi chat 1dng cao 4p thanh moi
ch4t 16ng thap dp va dwa vé€ dan lanh d€ thuc hién qud trinh s6i va bay hoi thu nhiét cda méi
trudng cin lam lanh vé cudi dan lanh lai trd thanh hoi c6 4p sut thap ti€p tuc dude mdy nén
hiit v€ va chu trinh sau dugc k€& ti€p.
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Truong Trung Cdp N, ghé Ky Thugt Cong Nghe Hiing Viiong Khoa: Ky Thugr Lanh
Bai 2: ; . )
CONG TAC PIEU KHIEN - BO HEN GIO (TIMER)

1, CONG TAC PIEU KHIEN.
1, C4u tao.

Coéng tic diéu khién trong mdy diéu hda khong khi mot cum ding d€ thay d8i t6c do cla
dong co quat vi cdp ngudn cho mdy nén hoat dong.

Yéu ciu khi kh&i ddng: quat phai hoat ddng trudc, may nén hoat dong sau. hodc mdy nén
va quat ciing hoat dng mot lic. néu mdy nén hoat ddng trudc quat thi s& gy ra su cd cho mdy
nén.

Hinh ddng bén ngoai.

<3 TS DY . 2l 3 led
- Y. | 1 Bl Ry . |
@ OFF @ OFF
LOWEAN LOWCOOL LOWEAN
® © ®

@ @ @
HIGHTFAN HIGHCOOL HIGHFAN
@ OFF

Trong do¢ 1,2,3,4 1a cdc chin clia cOng tic.
LOWFAN - HIGHFAN - LOWCOOL — HIGHCOOL 14 c4c nic
chuyén ctia cong tic didu khién
D61 vii cong tdc diéu khién trong mdy didu hoa khong khi mot cum c6 s8 chin va sd nac
khéc nhau. Nén khi ddu day vao cong tic diéu khién phai do va xdc dinh duge nhiém vu cia
tirng chin rdi mdi tién hanh dau day cho phi hgp

2, Céch xdc dinh cdc chan cla cong tic.
Pdnh ¢ thit ty cdc chin clia cong tic, ddnh s6 cdc 14n chuyén cdng tic theo thit tw I, 11,
III, IV va ké thanh bdng nhu sau:

1
11
111
IV

Diing déng hé Ohm chinh thang do tuong #ng.

- Po tim chin chung. (chdn chung Ji chin ma 4 ldn chuyén cOng tic phdi thong v6i mot
trong «:ic chén con lai)

- Potim vi tri off

- Batcong ticlan thd I, 1y chian chung 1dm chudn va do véi cdc chan con lai ldn nao
thong thi ghi két qua 1én bang. tuong tu bét cong tic ldn th IL, III va IV do rdilam
nhu lan thi I cho d@&n khi hoin thanh

- Xdc dinh titng chin clia cong tic
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Trudng Trung Cap Nghé K3 Thudt Céng Nghé Hing Vilong Khoa: Ky Thudt Lanh

- Chan chung d4u vé ngudn

- Chén ddu cho m4y nén — 14 chin c6 tif 2 14n thong 1ién ti€p trd 1€n theo hang doc va théng vdi
1an IV

- Chan d4u cho tc d6 quat nhanh — 13 chin théng v8i mdy nén va thdng v4ilin IV

- Chan d4u cho t6c @6 quat chdm — 13 chin théng véi 1an I

- Chén con lai d&u cho quat t6c d6 trung binh (néu cé)

II, RELAY THOI GIAN (TIMER)
1, C4u tao.
Relay thdi gian s& dung trong may diéu hda khong khi mot cum ding d€ khéng ché thai
gian ngirng mdy nén.
+ Hinh dang hén ngoai cdng tdc chuyén va thang chia s6.

Trong d6: tit s6 1 d€n 12 12 vj tri mdy hoat ddng c6 hen gits twdng Wng véi 12 giy
vi tri == 13 vi tri mdy hoat d6ng khdng hen gid
+ hinh dang bhén trong

PAU o = TIEP PIEM

2, Nguyén ly hoat dong.

Khi cong tic chuyén d€ & vi trf ¢6 hen gid banh cam s& d6ng chan cudi va chan 1 - 2 ti€p
xdc véi nhau lic nay cudn ddy cla timer dudc cdp dién ddng thdi ti€p diém ciia timer ¢6 dién va
cdp cho mdy nén hoat déng. sau mdt thdi gian bing thdi gian chinh trén cdng tic banh cam s&
md chén cudi va chin 1 - 2 khong ti€p xtic véi nhau lic nay ti€p di€m clia timer khong ¢6 dién
mdy nén ngung hoat dong.

Khi cong tdc chuyén dé & vi tri khong hen gio banh cam s& déng chan cudi va chan 2
thong vdi nhau cudn ddy cda timer khéng duge cap dién va cdp dién tryc tiép ra ti€p di€m cho
may nén, may nén hoat dong khong hen gid

Khi cong tic chuyén dé & vi tri OFF ca hai ch& do cuing ngirng hoat dong
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Bai3:
DPONG CO QUAT - RELAY TRUNG GIAN

I, PONG CO QUAT.
1, Cdu tao.

V& phin cdu tao dong co quat gidng nhw ddng cd mdy nén. vi né ciing ¢6 2 phan:
- Tht nhat phiin tinh: con goi 1a stato phdn nay c6 18i sit tiY va ddy quin nhung phin day
quan c¢6 thém cudn tdc d6 dé thay ddi van t6c cda dong co.
- Thit hai phin quay: con goi 1a Roto phidn nay chi ¢6 16i sit tir day chinh 12 phan n8i véi
cdnh quat va d& quay cdnh quat.

G
G gcu(f)n toc do
S

cubn dé
cudn chay

2, Nguyén Iy hoat dong.
Nguyén 1y hoat dong clia ddng co quat giéng nhu nguyén Iy hoat dong cla déng
cd mdy nén
3, Xdc dinh cic ddu day ciia dong co quat
Vi du: xdc dinh cdc ddu day quat 3 t6c dd.

5 S

4 C. jg cudn tdc dd

2 c, & 1000hm

cudén dé

cudn chay 300 ohm
200 ohm

» R

1 S

- DPdnh s6 thtt ty cdc dau diy dong cd quat
- Dung dong hd VOM chinh thang do € tuong g
- Do lan lugt cdc cip theo thd .

1—2= 2-3= 3-4= 4-5=
1-3= 2-4= 3-5=

] -4 = 2-5=

1-5=
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- Xdc dinh: trong cdc 1dn do d6 14n do nao c6 tri s6 Q 16n nh4t thi hai ddy d61a R —
S tit cd cdc day con lai déu la diy 8¢ do.

- L&y mot day tdc dd 1am chudn do ngugce lai im R.

- L&Y R lam chuin do tim t6c dd. 14n do ndo ¢ tri 8 Q 16n nha't 12 t8c d6 chdm
nhat. lin do nao ¢6 tri s6 © nhd nhi't 13 t8c dd nhanh nhat. con lai 12 t6¢ d6 trung
binh
T hinhvEvidu: 1-2=500 O 2-3=200Q2 3-4=50 QO 4-5=500

1-3=300 Q@ 2-4=250Q2 3-5=100Q
1-4=350 QO 2-5=300
1-5=400 Q
Nhu vay: cdp | — 2 c6 tri s6 Q 16n nhdt va ddy chinh 12 2 chdn R - S cdc ddy 3, 4, 5, déu
12 day t6c do.

II, RELAY TRUNG GIAN.
1, Cautao.

Trong d6:
1 - Cudn day
2 — Loi sdt
3-Loxo
4 — Nit nhan
5 —TD tinh thudng d6ng
6 - TD tnh thudng hd
7 — Ti&p di€ém dong

2,Nguyénly hoat dong.

Binh thudsng khi cudn ddy chwa dugce cdp dién, ti€p diém 7 — 6 ludn & trang thdi
déng vi 16 xo ddy 181 st tir di 1én. con ti&p di€m 7 — 5 ludn & trang thai hd.

Khi cudn day dudc cdp dién (X trudng sinh ra trong cudn diy cdm tng qua 13i sit
tr mot Iy tir dd manh hit 15i sdt tt phia rén di xuéng lic nay ti€p diém 7 -5 d6ng lai
con i€p di€n 7 — 6 hd ra. n&u cudn diy bi mat dién thi cdc ti€p diém trd vé trang thdi
ban ddu.
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T rzti}'ng Trung Cép Nghé Ky Thudt Cong Nghé Hiing Viong Khoa: Ky Thuat Lanlh
Bai 4:
MACH DIEN
MAY PIEU HOA KHONG KHI MQT CUM

I, MACH PIEN DUNG TU NGAM 3 CHAN.

1, So db.
N
2/
(e <t i me
6
&
5
R
S
[ ] I\l
N Ry
\4
+ Trong d6:
1 — Cong tic diéu khién 2 — Thermottat.
3 — Overload 4 — Tu ngdm 3 chin
5 — Moto ddo gié 6 — Cong tic ddo gié

2, Nguyén Iy hoat dong.

- Khi bat cong tdc diéu khién 14n thtt I quat s& dugc cdp dién trude va hoat dong & t6¢ do
chim. Mdy n¢n chua hoat dong vi cng tic di€u khién chwa c4p ngudn cho mdy nén,

- Khi bat c6ng tdc diéu khién I4n thit II quat s& hoat dong t6c dd nhanh may nén chua
hoat ddng.

© - Khi bat cong tic diéu khi€n 14n thtt ITI va thit IV lic ndy mdy nén mdi dugc cip dién va
hoat ddng.

Chid y: mach ndy st dung tu ngdm kép nén khi ddu mach dién phai x4c dinh cdc chin tu
ngdm (chin Ji'u cho R mdy nén va quat, chdn ddu cho S quat, chin ddu cho S mdy nén)
I, MACH P1EN DUNG RELAY PIEN AP

1, So dé.
+ Trong dé:
1 — Céng tic diéu khién 2 — Thermottat.
.3 - Ovecrload 4 — Relay di€n dp
Cg — Tu ngdm C,— Tu dé.

Tai Liu: Mdy Piéu Hoa Khéng Khi Din Dung Trang 27/60



Truong Trung (ap Nghé K5 Thudt Céng Ngh¢ Hing Viong Khoa: Ky Thudt Lanh
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2, Nguyén ly hoat dong

- Khi bat cong 1ic diéu khién 1dn thit I quat s& dude cdp dién trude va hoat dong & t8c do
chim. Mdy n¢n chwa hoat d§ng.

- Khi bat cong tic didu khi€n 1an thi 1I uat s& hoat dong t6c d6 nhanh m4y nén chwa
hoat dfng.

- Khi bat cong tic diéu khién Ian thit 11T va thd IV lic ndy mdy nén mdi dudc cip dién va
hoat ddng.

Chi ¥: mach nay c6 st dung relay dién 4p va tu dé &€ ting mémen khdi dong cho dong
cd-mdy nén.

111, MACH DIEN CO SUDUNG TIME R.

1, So dé.

|
%.
2
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Truong Trung Cip Nghé Ky Thudt Cong Nghé Hing Viiong Khoa: Ky Thudt Lanh
+ Trong do: :
1 — Overload 2 — Thermottat 3 - Cong tic 3 chdu

4 — Coug tdc to 5-Mbétoddo gi6  6-— Cong tdc ddo gié

7 — Timer BPHKK

2, Nguyén ly lam viéc.

Khi timer chinh & vi tri ¢6 hen gid cudn diy ciia timer dugc cdp dién dong thai
ti€p diém clia limer d6ng lai cAp ngudn cho cudn diy clia cdng tic to. Khi cudn ddy clia
cong tic to duvc cdp dién ti€p diém thudng déng hd ra, ti€p diém thudng hd déng lai cap
ngudn cho mdy nén va quat cing hoat dong mdt lic. Tuy theo chinh thdi gian dai hay
ngin ma hé thdng s& lam viéc tuong ¥ng v6i thdi gian da dinh trude. Vi du: néu cdng tic
chinh & vi tri 58 5 thi hé thOng s& lam viéc 12 5 gid sau d6 s& ngirng.

Sau mot thdi gian hoat ddng biing thdi gian chinh trén timer thi ti€p diém cia
timer hd ra cudn day clia cong téc to khong dugc cAp dién. Khi cudn diy cla codng tic to
khong dudc ¢ip dién ti€p diém thudng hd hd ra mdy nén va quat cling nging hoat ddng.

Khi timer chinh & vi tri khdng hen gid, cuén ddy cla timer khoéng dugc cAp dién
ldc nay ngudn c4p trirc tiép ra ti€p di€m ciia timer va di vio cudn ddy clia cong tic td cho
nén hé théug hoat ddng khong hen gid.

Chi y: d6i v6i mach dién nay khong st dung cong tic diéu khién d€ thay ddi t6c
d6 dong cd quat ma chi st dung cong tic 3 chin d€ thay ddi tc d6 dong co quat.
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Trutng Trung Cap Nghé Ky Thudt Cong Nghé Hing Viiong Khoa: Ky Thudr Lanh
Bai 5:
CAN ONG MAO - HUT CHAN KHONG - NAP GAS

I, CAN ONG MAO.
1, Can 6ng mao don.
a, So do.
-
(
2 1 C
"
( P
1
Trong do.
1 - Mdy nén. 2 - Danndng.
3 — Phin loc. 4 — Ong mao.

Py - Ddéng ho 4p sudt thap.
P, — Ddng hé 4p sudt cao.
b, Thao tac:
- Han 8ng mao theo so db
- Khdi dong mdy nén va di€u chinh ... khi ndo kim ddng hd cao 4p chi tir 70 + 80 PSI 1a
pht hop.
Chd y:

- Ap sufit trén ddng hd cao dp lic nay chinh 13 trd huc clia 6ng mao vi vdy mudn
thay ddi trd lyc clia 6ng mao bing cdch thay ddi dudng kinh hoic thay d8i chiéu
daicia 6ng mao.

- Phdi s dung chinh mdy nén clia hé thong d€ c4n 6ng mao

2, Can 6ng mao kép
a, So do.
Trong do.
1 — Mdy nén. 2 - Dannéng.
3 — Phin loc. 4~ 6ng mao kép.
Py - Dong ho dp sudt thap.
P, — Ddng ho dp suat cao.

Tai Ligu: Mdy Diéu Hoa Khong Khi Déan Dung Trang 30/60



Truong Trung Cap Nghé Ky Thudt Cong Nghe Hing Viong Khoa: Ky Thudt Lanh
2 | C 0«
N ) 3

b, Thao tac:
- Han 8ng mao theo sd db.
- Khdi dong mdy nén va diéu chinh ... khi ndo kim ddng hd cao 4p chi tir 70 + 80
PSI Iz phit hgp
Chi ¥: khi can ng mao kép phdi theo cdc yéu cdu sau.
- Pudng kinh va chiéu dai 2 8ng mao phdi bing nhau,
- Phai st dung chinh mdy nén cda hé thng d€ can.
- Khi cin 6ng mao kép thi nhiét d6 dan lanh dwdc phin b déu hon so v6i 6ng mao
dadn. .
- Trdnh hién tugng hoi hit vé mdy nén 1a hdi qud nhiét tir d6 ning sudt lanh cia
mdy dugc ting 1én.
I, HOT CHAN KHONG.
1, So do.
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Truong Trung Cap Nghé Ky Thugt Cong Nghé Hing Viong Khoa: Ky Thudt Lanh

Trong dé: ’
1 — Méy nén 4 — Ong mao
2 - Dan néng 5 — Déan lanh.
3 — Phin loc 6 — Mdy hiit chdn khong

2, Thao tac
- Han mét ric co vao dudng hit cia mdy.
- Rép theo so db hinh veé.
- Khdi d6ng mdy hiit chan khong. Khi nio kim ddng hd thap 4p chi 30 inHg 12 dat yéu
cau.
- Khod ddng hd thap dp va cip dién mdy hit chan khong
Ch y: khi liit chin khoéng.

- Trong hé théng phdi h&t khong khi hoan todn

- Ph4i thao tdc nhiéu 14n dé dat dugc dp sudt 30 inHg
I, NAP GAS. |
1, So do.

- >
2 | C

C

a
Y

Trong do:

| - Mdy nen 4 — 6ng mao
2 — Dan néng 5— Dan lanh.
3 — Phin lgc 6 — Chai gas R22

2, Thao tdc nap gas.

- Sau khi hdt chdn khong xong tht thdo mdy hit chdn khong ra va rdp chai gas vao
vi tri ctia mdy hidt chan khong nhv s¢ db hinh vé.

- Thanh loc khong khi trong day dong hd.

- Md dong hd thdp dp d€ nap mot lvdng gas ngudi vio hé thdng nhim th¥ xi lan
cudi.

- Né&u hé thong khong xi thi khdi dong may nén va diéu chinh dong hd thap dp dé
mdy nén hit gas tr chai va nén vao hé thong. Khi nio khod dong ho thap dp lai
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Trudng Trung Cip Nghé Ky Thudt Cong Nghé Hing Viiong Khoa: Ky Thugt Lanh
ma 4p sudt hit dat tir 60 + 80 PSI ddng thdi mdy nén lam viéc ding dong dinh
mifc 14 dat yéu ciu.

+ b1 gas.

- Danlanh v dudng hiit vé mdy nén c¢6 dong sudng.

- Apsuiit Py=60+ 80 PSL va I, = Lyn.

- Khi c6 cdc ddu hiéu nhu trén thi kep dudng &ng nap gas va han lai.
+ Thi€u gas. '

- DAau din lanh c6 tuyé&t bdm, dudng hiit vé mdy nén khéng cé dong suong hoic

dong sudng it.

- KpsuitPy<60PSIL va Iy < Iy
+ Du gas.

- Pudng hit vé mdy nén va binh tdch 18ng c6 tuy&t bam.

- Ap St Py >80 PSI. va I, > Tam.
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Truong Trung Cap Nghé K§ Thudt Cong Nghé Hing Viong Khoa: Ky Thu@t Lanh
Bai 6: ;
BAO DUONG - LAP PAT
MAY PIEU HOA KHONG KHi MOT CUM

1, Bdo duéng may PHKK mét cum
1, Muc dich.

Sau mot th¥i gian 1am viéc 1du ngdy s& ¢6 nhiéu bui ban bam vio cdc thi€t bi 1am
trd nhiét clia thiét bj ting cao din dén ning suit lanh gidm mdy hoat ddng kém lanh va
tudi tho clia mdy gidm. dé mdy hoat dong dat 6 lanh ding théng s6 k§ thuit cin phai
thudng xuyén hoic dinh k¥ bdo dudng mdy.

2. Yéu cdu sau khi bao dutng.
- Thiét bi nhv din néng, dan lanh, mdy nén ... phdi sach hoan toan
- Mdy hoat dong ém khong rung dong, khong 6n.
- P6 lanh phéi ting hon lic ban dau

3, Thao tdc bao dudng.

—  Khdi dong thit d€ ki€m tra t8ng quat.

— Cip dién va thdo dudng dién.

—  Kéo sudn mdy ra khéi vi tri.

~ (b6 lap phan dién.

— Dlng nuéce sach c6 dp luc va xa bong vé sinh dan néng, dan lanh, mdy nén cho dén
khi sach hoan toan.

— Lau kho hodc phdi kho.

— Rép cdc thiét bi dién va khdi dong thit d€ kiém tra.

- Rdép sudn mdy vao vi tri cil.

~  DA&u dudng dién, dudng nudc chi ¥ khong d€ nude chdy tu do.
Khéi dong thit sau 1 gits dé theo ddi do lanh, ampe, d6 dn, dudng nudc. N&u tat c3
déu binh thudng 12 xong thao tdc bio dudng.

II, Lip Pit M4y Piéu Hoa Khong Khi Mt Cum.

1, Yéu cu chung.

Tinh todn cong sudt ldp dit cho phi hgp vdi thé tich phong.

Vi tri dan néng, dan lanh phdi bio ddm trao d6i nhiét t&t, d& bdo dudng va d& van hanh.
Quat thong gid phdi duge dit cao hdn dan lanh ( néu c6) d€ trdnh hiit gié lanh ra ngoai
2, Thao tdc Lip dat.

- Do kich thudc mdy va lam khung bao xtng quanh'.'

- V& wdng theo kich thude khung.

- Puc tudng va rdp khung bao.

- Kéo sudn miy ra khéi vé mdy va khéi dong thit.

-Rdp vé mdy vao khung bao va c¢d dinh chic chin.

- Rdp sudn mdy vao vo mdy chid ¥: mdy phdi hoi nghiéng ra ngoai.

- D4u dudng dién va dudng nudc chd ¥ khong d€ nube chiy tu do.

- Khdi dong thit sau 1 gid ¢& kiém tra ampe, d6 lanh, 6 On, dudng nwdc. N&u ta't ci cdc
thong s déu binh thudng 14 xong thao tac l4p dit.

- Déng nep gd xung quanh dan lanh d& trang trf cho dep
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Truong Trung Cap Nghé Ky Thudt Céng Nghé Hiing Viong Khoa: Ky Thuét Lanh
Bai7: R
MAY BIEU HOA KHONG KHI HAI CUM

I, Gigi thiéu tong quat may dhkk hai cum.
M4y diéu hod khong khi hai cum 1a do cdc thi€t bi dugc tdch roi nhau thanh hai kh6i.
Trong dd: Din lanh gbm quat dan lanh, board mach, motor ddo gid.

Din néng gbm mdy nén, quat din néng, phin siy, dng mao, van 2 vi 3 nga va cdc thit bi
dié

=

5

Hooks

\

oo

M4y diéu hoa khdng khi hai cum c6 nhiéu dang khdc nhau nhu: Mdy diéu hoa
khong khi 4m trin, 4p trin,treo trin, treo tudng, M4y diéu hoa khong khi tao 6xy, Mdy
diéu hoa khong khi hai chiéu, M4y diéu hoa khoéng khi m6t din néng nhi€u dian lanh vv ...

Uu dit'm cda loai mdy nay: d6 6n (rong phong rit thap, ¢ thé 1ip dit dudc theo
yéu cdu va khong phii duc twdng ddng thai d& chon dugce vi tri 14p dit va do thAm my cao
nén dugc nhi¢u ngudi st dung nh4t trén thi trudng hién nay.
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Truong Trung Cdp Nghé Ky Thugt Cong Nghé Hiing Viong Khoa: Ky Thuér Lanh
I1, Phén loai
C6 nhiéu cich phan loai khdc nhau nhu:
+ Theo vi trf 1ip dit va theo cdu tao gdm:
- M4y diéu hoa khong khi 4m trin.
- M4y diéu hoa khong khi 4p tran.
- M4y diéu hoa khong khi td ding
- M4y diéu hoa khéng khi conceal
- Vv
+ Theo dudng ddy dién ndi gitta dan néng véi dan lanh goém.
Loai ¢o 2 dudng day
- Loaico 3 duong day
- Loaic6 4 dudng day
+ Theo cdu lao ddng cd may nén gbm.
- Mady nén mono.
- Mady nén inverter

111, Nguyén iv hoat dong.

Nguyén 1y 1am lanh. Gidng nhu nguyén 1y 1am lanh ctia m4y di€u hoa khong khi
mdt cum va ti lanh gia dinh.

Nguyén 1y hoat ddng cd. Binh thuting khi ¢Ap ngudn quat din lanh s& hoat ddng
trude sau mot thoi gian tr 3 — 5 phit mdy nén va quat dan néng hoat dong sau hodc dan
lanh va dan néng cling hoat déng. Khi mudn khdi ddng hai 1an lién ti€p thi chi c6 quat
dan lanh hoat déng con mdy nén dan néng chua hoat dong ngay.

IV, S¢ d6 dau day.
1, Mach dién ndi dan ndng véi dan lanh 1 2 day.

D4y la mach dién dugc ¥ng dung cho nhiéu loai mdy nhdt va thung 12 mdy cong
sudt nhé khodng tir 18.000 BTU trd xudng

[/

L ]

dan néng
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Trugng Trung (ip Ngh#é Ky Thugt Céng Nghé Hing Viong Khoa: Ky Thre@t Lanh
2, Mach dién ndi gitta dan néng véi dan lanh 1a 3 ddy c6 si dung cong tic to.

| B

g

Narakawa

dan lanh / /

dan néng

3, mach dién mdy diéu hoa khong khi hai cum quat dan néng 2 téc do.

pE—

Naonkawa

1! @

dan lanh

dan néng

00

a

w2

Tai Ligu: Mdy Diéu Hoa Khéng Khi Dan Dung Trang 37/60



Truong Trung Cap Nghé K3 Thudt Céng Nghg Hitng Viong
V, Cédch st dung b¢ diéu khién tir xa.
1, Remot van ning.

+ Trong dé:

ON/OFF mé / tht

MODE - chon ché dd.
MODE AUTO ch& d6 ty dong
MODE COOL ché& dd lanh.
MODE DRY ché& dd kho
MODE HEAT ch€& dd sudi.
MODE - WIM ché& do chi quat

FAN — chon t6¢ d6 quat

TEMP — chinh nhiét dé6.

AUTO - dédo ¢i6 ty ddng.

LIMIT — dinh vi huéng gid.

SELECT — chon hing d€ diéu chinh.

ENTER - kél thic chon hdng.

2, Remot hang Toshiba

+ Trong d6:
STAR/STOP mé / tit
MODE - chon ché d6.
MODE  AUTO ché& d6 ty ddng
MODE COOL ché& d6 lanh.
MODE  DRY ché& d6 kho
MODE HEAT ch€ do sudi.
MODE FAN ONLY ch& d chi quat
FAN - chon (8¢ d quat
FAN- AUTO tdc dd ty ddng.
FAN - LOW t6c d6 chim.
FAN - MED tSc d6 trung binh
FAN - HIGHT t6c dd nhanh
TEMP — chinh nhiét do.
AUTO - dao ¢i6 tu dong.
SET — dinh vi hudng gié.
ECONO - ti¢t kiém ning lugng.
TIMER - chinh thoi gian.
TIMER -ON hen gid m3
TIMER OFF hen gid tit
TIMER RSV luu ch€ dd mdi chon
TIMER - CNL x04 ché& do6 mdi chon
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Truong Trung Cip Nghé Ky Thudt Céng Nghé Hiing Viong Khoa: Ky Thugt Lanh
Bai8: .
VAN 2 VA 3 CHIEU

I, Nhiém vu.
- Diung & kiém tra 4p suat trong h¢ théng.
- Nhét pas vé dan néng.
- Nap gas mdi vi nap bd xung

II, Cau tao va thao téc.

1, Van 2 chiéu.

Trong dé:
1 — Ngé vao (rdp v6i 6ng mao)
2 — Ngd ra (rdp vdi dan lanh)
3 — Rédnh rodng ctia kim van
4 — Rinh phe cida thin van
5— Kini van

+ Thao tdc:
- Vin thuén chiéu kim ddng hé 12 khod van 2 chiéu lic nay ngd vao va ngd ra khong
théng véi nhau.

- Vin ngudce chiéu kim ddng hd 12 md van 2 chiéu ldc nay ngd vio vi ngd ra thong vdi
nhau

+ Viuildp dat.

- Ldp ddt trén dan néng dudng gas 16ng cip d€n dan lanh.

2, Van 3 chiéu.

Trong dé:
1 — Ned vao (rdp vdi dan lanh)
2 — Ngo ra (rdp vdi dudng hit
mn)

* b

3 — Rinh rodng cla kim van
4 — Rinh phe cia thin van
5 - Kim van

6 - Ty van ngd nap gas

+ Thao tdc:

- Giéng van 2 chiéu.

- Chu ¥: khi van 3 chiéu & trang th4i déng ngd vio va ngd ra khong thdng v6i nhau.
Nhung ngé vao théng véi ngd nap gas. Khi van 3 chi€u & trang thdi md c4 3 ngd thong
vdi nhau.

+ Vi tri 1dp dat.

- Lip dittrén dan lanhvé, dudng gas hoi hiit vé mdy nén. Péi khi van 3 chiéu ciing dugc
dit trén dudng gas 1dng cap cho dan lanh
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Triong Trung Cdp Nghé K3 Thudt Cong Nghé Hing Viong Khoa: K3 Thu@t Lanh
3, Hiit gas vé dan néng.
a, So do.

:
- )
(" 5
2 | C
=
K¢ p D
C -
1
Trong dé
1 — Miy nén. 2 -~ Dan néng.
3 _ Phin loc. : 4 - Ong mao.
5 — Din lanh. 6 - Van 2 nga. 7 — Van 3 ngi.
b, Thao tac.
- Kh8i dong mdy d€ kiém tra tdng quat.
- Khod van hai ngd. Khinio van ba ngd cé tuy€t bam rdi lai tan ra la dan lanh hét
gas.
- Khod van 3 ngd va cip dién mdy nén.
- Chi y: n€u mudn thdo r&i dan néng, din lanh ra khdi vi trf thi phai chd sau 15
phut.
4, Thanh loc khong khi ¢ dan lanh.
a, So dd.

21 C

" )
)
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Truong Trung Cap Nghé Ky Thugr Céng Nghe Hiing Viong Khoa: Ky Thuiit Lanh
Trong d6

1 — Miy nén. A 2 - Dan néng.
3 — Phin loc. 4 — Ong mao.
5 — Dan lanh. 6 - Van 2 ngi 7-Van3ngd.

b, Thao tdc.

Sau khi rdp ng din gas ndi gita din néng v6i dan lanh thi bén trong 6ng va dan
lanh c¢6 khéng khi. N&u khong loai bd ra ngoii thi khi hoata d6ng s& bi nghet 4m va 4p
suat trong hé thdng ting cao. Do d6 can phdi thanh loc khong khi trudc khi cho hé théng
hoat dong.

- Nhich m3 van 2 ngd déng thdi di'y ty van 3 nga 1&én. Khong khi trong dan lanh s&
thodt ra ngoai.
- Répddng hd thip d4p vdo van 3 ngd.
- X4 gas cin bing d€ thi xi caca ric co.
- N&u khong xi thi m& hoan todn van 2 va 3 ngé.
- Khéi dong mdy nén va theo d&i 4p suit gas.
5, Nap gas m:dy diéu hoa khong khi hai cyc.
a, Thao tdc thi xi.
+Cédch L.
- Né&u din néng di 6 gas thi chi cin x4 gas cdn bing va thit xi cdc ric co.
+ Cédch 2.
- N&u din néng chua cé gas thi rdp chai gas vao van 3 ngd.
- M@ chai gas va m& ddng hd thap 4p. Gas tir chai s& di vao dan lanh va thi¥ xi cdc
ric co.
b, Thao tdc nap gas.
+So db.

Trong do
1 — Miv nén. 2 -~ Dan néng. 3 — Phin loc.
4 - 6:1;1 mao. 5 Dan lank. 6—~ Van 2 nga.
7 — Van 3 nga. 8 — chai gas R22.

Tai Liéu: Mdy £ién Hoa Khéng Khi Dan Dung Trang 41/60



Truong Trung Cip Nghé K§ Thugt Cong Nghé Hiing Viiong Khoa: Ky Thudt Lanh
+ Thao tac

Sau klii thanh loc khéng khi xong thi ti€n hanh nap gas.

M3 ding hd thap 4p d€ nap mot higng gas ngudi vio hé théng nhim thi xi 1in
cudi dé bio ddm hé thong khong xi.

Khdi dong mdy nén va diéu chinh dong hd thap 4p khi ndo 4p sudt Po= 60 + 80
PSI 1a da gas.

Khi di gas s& c6 cdc ddu hiéu nhv sau: Dan lanh ¢6 dong suong. Van 2 va 3 ng3
¢6 dong suong dong lam viéc bing dong dinh mitc. Nhiét d6 gié ra & dan lanh lanh
budt thi k&t thic qué trinh nap gas.

Chu §: D€ cho hé théng hoat déng sau 1 gid n€u khdng c6 sy ¢d thi thao tdc nap
gas thinh cOng.

L4y bo déng hd nap gas ra khéi bé thong va thir xi ngd nap gas
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Truong Trung Cép Nghé Ky Thugt Cong Nghé Hing Vuong Khoa: Ky Thudt Lank
Bai9:

MAY BIEN THE
MAY PHKK MOT DAN NONG NHIEU DAN LANH
I, MAY BIEN THE.
1, Pinh nghia.

M4y bi€n thé 1a mot thiét bj dién t¥ tinh 1Am viéc theo nguyén 1y cim tng dién ti,
diing d& bi&n d8i tir cap dién 4p nay sang cip dién 4p khic.
2, Cautao.

3

S

Trong dé:
1 — Cudn so cap.
2 — Cudn thit cap.
3 — Loi sit ti

GOm c6 hai phin chinh
a, L.o1 thép .

Puoc ché tao biing nhitng vat liéu c6 d6 din tit cao vi né dudc ding @€ din tir
théng chinh ciia mdy. Lai thép tit c6 chiéu ddy tir 0,3 — 0,5 mm. Gdm 2 phin. Phéin tru
diing d€ quin cudn ddy. Phin gong 14 phin khép kin mach tir.

b, Day quin.

Thudng c6 hai hoic nhi€u cudn diy quin dugc ché tao bing déng hoic nhdm, cé
ti€t dién tron hodc chit nhit. DAy quan nhin dién d4p vao goi 13 diy quin sd cdp. Day
quan dua dién 4p ra v4i tai goila day quin thit cdp. Trong mdy bi€n 4p thudng c6 mdt
cudn sd cAp nhung c6 nhiéu cudn thit cap.

3, Nguyén ly hoat dong.

Khi ta n8i cudn sd cip v6i ngudn dién xoay chiéu, s& c6 dong dién chay trong
cudn ddy so ¢dp. Dong dién nay sinh ra tif thdng chinh bi€n thién chay trong 15i thép tir.
Ti théng nay méc vong véi cudn ddy thit ¢4 va cdm ng qua cudn diy thi cip mot dién
4p thit hai goi 1a dién dp thit cAp (sttc dién dong cdm tng).

4, Lwa chon mdy bi€n thé.

a, Cong thdc.

- Cong sud't clia may bi€n 4p thudng biéu thi § dang cong suit bi€u ki€n cong thitc.
S=UI (VA) hodc (KVA)

- Cong suét ciiu tai thudng biéu thi § dang cong suit tic dung cong thifc.
P=Ulcosp (W) hoic (KW)

b, Lyta chon.

- Mudn Irra chon mdy bi€n 4p cho tai ta phai dSi cong sudt tdc dung clia tdira cong suat

biéu ki€n clia mdy bi€n 4p va ngudc lai theo cong thirc.
Sgi =P/ cosp (VA)

- Lwa chon midy bi&n 4p
Spa>Su  hodc  Ppa>Py;
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Truong Trung Cap Nghé K¥ Thuigt Cong Nghé Hing Vuong Khoa: Ky Thudt Lanh

II, MAY LANH 1 DANNONG NHIEU DAN LANH.
1, S¢ d6 hé thong lanh.

. e Hevchits 1
i nong l } .

i
; 3
f — i

+ Trong d6:

1~ Mdy nén 2- Dannéng 3 — Phin Ioc
4 - Ong mao 5~ Danlanh 6~ Van 2 ngé
7 - Vau 3 nga 8 — Van dién tir cap dich 9 — Van dién tf sdy dich

10 - Ong mao sy dich

b, Nguyén ly hoat dong.
+ Nguyén Iy lam lanh (giéng nhu mdy di¢u hoa khdng khi mdt cum)
+ Nguyén 1y hoat ddng co.

Khi m6t trong cdc dan lanh hoat ddng kbong theo thi tuw thi van dién tir chinh ciia dan
lanh d6 dugc cdp dién va mé ra dé cdp moi chat 1dng cho dan lanh d6 vao lam lanh.
Péng thdi miy nén va van dién tif sAy dich ciing hoat d6ng theo, d€ dwa hdi néng tir
dudng nén v¢ binh tdch 1éng nhim siy dich 18ng trong binh gitip cho m6i cha't 16ng trong
binh s6i va bay hoi d& ding nhim trdnh hién twgng mdi chat 16ng hiit vé mdy nén.

Khi tdt cd cdc dan lanh cing hoat dong thi cdc van dién tt chinh cla cdc dan lanh
dé duge cip dién va md ra d€ cAp mdi chil 1dng cho cdc dan lanh d6. Pong thdi mdy nén
cling hoat dong theo nhung van di¢n ur si'y dich thi ngitng hoat dong.
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Truong Trung Cip Nghé Ky Thudt Cong Nghé Hiing Viong Khoa: Ky Thu@t Lanh
2, So @6 mach dién.

a, So db.

+ Mach diéu khién:

Chd ¥: Hai ddu ddy ra cdia board mach dan lanh dugc ddu v6i cudn day clia cong tic td va

van dién tir chinh ctia dan lanh 46
¢ @
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b, Nguyén ly hoat dong

Khi din lanh 1 hoat ddng thi cudn ddy c6ng tic to K1 clia dan lanh 1 dudc cdp
dién, ldc nay cdc ti€p diém thudng déng ciia cong tic to hd ra, cdc tiép di€m thudng hd
déng lai cdp ngudn cho mdy nén hoat ddng. Pdng thdi cudn diy van dién tit (VDT 1) ctia
dan Ianh 1 ciing dugc cAp dién va md ra cAp mdi chat 18dng cho din lanh 1.

Khi cd 2 dan lanh ciing hoat dong thi 2 cudn ddy clia 2 c6ng tic td K1 va K2 dugc
cdp dién, lic nay céc ti€p di€m thudng déng clia 2 cdng tic td hd ra, cdc ti€p diém thudng
hé déng lai cAp ngudn cho mdy nén hoat dong. Pdng thdi cudn diy clia 2 van dién tl
(VDT 1, VDT 2) ciing dudc cap dién va md ra cdp mdi chdt 1dng cho 2 dan lanh. Nhung
an dién tir sdy dich thi ngirng hoat ddng vi cdc tiép diém thudng déng K1, K2 ciia 2 céng
tic td @3 dugc md ra.
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Trudng Trung Cip Nghé K§ Thudt Cong Nghé Hing Viong Khoa: Ky Thudt Lanh
Bai 10: , )
TINH TOAN CONG SUAT LAP PAT
MAY PIEU HOA KHONG KHI HAI CUM

I, CHON DAY DAN VA THIET BI BAO VE.
1, Chon day tai.
+ Tinh cdng sudt cda phu tai.
P=Ulcosp (W)
+ Tinh dong dinh muc.
I=P/Ucosp (A)
+ Tinh ti€t di¢n day din.
S=1/J A/mm’
Trong doé:
P — cOng sudt cda phu tdi. (W)
U-diéndp (V)
S — 1 ti€t dién day din. (mm?)
I - 12 ddng dinh méc clia mdy nén. (A)
J=5 A/mm?’ 13 mat dd dién tich.
Chii y: N&u chon ddy dAn qud nhd thi khi hoat ddng s& din dén chdy day.
Né&u chon qud 16n thi ling phi so v6i phu tdi hodc khong ghim duge vao d6mind
cia danndng.
2, Chon CB va cau chi.
Cau chi va CB ¢6 tdc dung bdo v& khi mach dién bi ngin mach hoic khi dong 1am
viéc clia mdy nén ting cao dt ngdt do di¢n dp ting vv...
Cau chi va CB c6 chung cdch lya chon theo cdng thic
L = Lam.(1.5 = 2)
Trong dé:
I.. — dong dién lia chon cdu chi (A).
Iam — dong dinh mdc cda mdy nén. (A).
II, CHON CONG SUAT.
1, Bang thong sd toa nhiét.
+ Xem tai liéu SEMINAR vé diéu hoa nhiét 6. Huéng din d€ 14p dit tt hon.
2, Phuong phip tinh todn.
+ Xem tai li¢u SEMINAR vé di€u hoa nhiét d6. Huéng din d& 1dp dit tot hon.
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Tritong Trung Cap Nghé Ky Thudt Cong Nghé Hing Viong Khoa: Ky Thudt Lanh

LAP DPAT MAY PIEU HOA KHONG KHI HAI CUM.

1, S¢ d6 14p diat may diéu hoa khong khi 2 cum

2, Chon vi tri.
+ Vitri cho dan lanh.
- Ludng khdng khi lanh Iuu thong trong phong phai tot.
- D& vé sinh, d& van hanh, d& sita chita.
- Trénh ldp & cita khi phong chi ¢ 1 mdy.
+ Vitri dan néng.
- Trdnh noi c6 cdy trong vat nudi.
- Tranh noi ¢é nhiét dd cao
+ Vi tri quat théng gid.
- Quat thdng gi6 phai dit cao hon din lanh va ddi dién v&i dan lanh 14 tot nhat.

3, Thao tic lip dit.
a, Lap dit dan lanh.
- Xdc dinh vi tri.
- Xdc dinh chiéu cao dit dan lanh, thong thudng chiéu cao dan lanh tr 2,5 - 3,5 m.
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Truong Trung Cip Nghé Ky Thudt Céng Nghé Hing Viong Khoa: Ky Thu@r Lanh

- Xdc dinh 18 khoan ludn dudng 6ng gas va dng nudc va khoan 16.

- C6 dinh chan d€ dan lanh vao tudng bing &c vit va ticke.

- Rdpdin lanh vio chan d& chd y: ludn qudng 6ng ra ngoai.

b, Lip @it dan néng.

- Trudng hgp dan néng dit trén nén phing thi chi cAn lam bé va dit dan néng 1&n 1
xong.

- Trudng hgp dan néng treo trén tuting thi dung cip ke va 6c vit sau d6 dit dan néng
1én 12 xong. Chu ¥: n€u mdy nén cong sud't I6n hon 1,5 HP thi phdi khoan thing
xuyén qua tudng vi ¢6 dinh cip ke thit chic chin.

- Trudng hgp dan néng @it trén mdi nha tdn nghiéng thi phai lam bé thit ngang
bing suu d6 &4t dan ndng 1én.

¢, LAp dit §ng d4n va day diéu khién.

- Do kheing cdch gifta din néng v6i dan lanh va cdt 6ng.

- Ludu Ong déng vao gel cdch nhidl v quin xi.

- U&n dng theo chi€u cong cda duding di.

- Loe trudc mot ddu 6ng va rdp vao dan lanh.

- Loediu con lai va rdp vio din néng.

- Thanh loc khong khi va thit xi cde ric co.

- Rép dudng dién tir CB vao dan lanh va tir din lanh xudng dan néng.

- Kiém tra dién 4p va khdi dong thit sau 1 gid.

- Theo ddi dudng nudc, d6 lanh, 6 dn va ampe.

- N&u cdc thong s6 d6 déu nim trong dinh mifc thi thao tac 1ip dat thanh cong.

Chi §: khi Iip ddt dan néng nén dit ngang biing hoic thap hon dan lanh 13 5t nhat.
4, Lap dit m4y lanh 4p tran

B
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Truong Trung (ap Nghé Ky Thudt Cong Nghé Hiing Viong Khoa: Ky Thugt Lanh
Bai 11:

MAY PIEU HOA KHONG KHIi
TU PUNG - AM TRAN

I, MAY PIE U HOA TU PUNG.
1, C4u tao.

e >
C
2 C
 § ( -
l

Trong dé:.

1 — Miy nén. 2 - Dan néng.

3 — Phin loc. 4 — Ong mao.

5— Van 2 ngad 6 — Dan lanh kiéu td ding.

7~ Van 3 nga.
Pic diém cau tao.
- Payla loai mdy cdng sudt 16n thudng st dung cho cdc khdng gian diéu hoa 16n
nhu hoi trudng, phong hop, khdch san ...
- Dan lanh dit ddng 4p sdt tudng giong nhw mot td lanh.
Quat din lanh cé canh Iy tAm dit & dudi ddy dan nhim hiit gié héi da di lam lanh
lan thit nhat @€ théi qua din lanh 1am lanh ti€p ldn thit hai va ¢ nhuw thé tao
thanh mot vong tudn hoan cla gis.

- Cdc thong s& khdc nhu nap gas, cong suit ladp dit, cAn &ng mao vv... gidng nhw
mdy lanh hai cuc.

2, So d6 mach dién.

Mach dién mdy diéu hoa khong khi td didng gdm mdy nén, quat, tu ngim, board
mach, mot6 dido gié, cAm bi€n nhiét va cdc dén bdo. Cdc thi€t bi nay dugce ndi v6i nhau
theo s0 d6. Chi ¥ n€u mdy nén cong suat I6n thi dan néng c6 thém cdng tic td.
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Truong Trung Cip Nghé Ky Thudt Cong Nghté Hing Vilong Khoa: Ky Thuit Lanh

Nguycn 1y hoat déng: khi c&p ngudn va diing remote diéu khién thi quat dan lanh
hoat dong tnrGe. Sau mot thdi gian tit 2 - 5 phiit board mach & cdp ngudn cho mdy nén
va quat dan néng hoat d6ng sau.

II, MAY DIEU HOA KHONG KHI AM TRAN.
1, Cau tao. . ' .
DAN LANH MAY PI1EU HOA KHONG KHIf AM TRAN

Trong dé: | — Khung dan lanh 3 - Quatly tam
2 — Dan lanh 4 — Gid d5 dong thoi 12 mdng nude dan lanh

5— Mitla dan lanh
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Pic di€m dan lanh 4m trin. '

- Toan b6 dan lanh dugc 1dp d4t 4m 1én trin nha.

- C6 4 hudng gi6 lanh thSira va 4 motd ddo gid.

- Trén dan lanh c6 bom nudc ty ddng nhd thigt bi cdm dng diéu khién.

- Dan lanh dugc quan hinh tru xung quanh quat ly tdm.

- Xung quanh bén ngodi dan lanh dugc boc cach nhiét va c6 2 tai hdng dé 1ip dat.
+ Céc thong 8 khdc nhu nap gas, cong sudt 1dp dit, cin 8ng mao vv... giéng nhuyma y
lanh hai cuc.
+ Uu diém: 1ip dit c6é @6 thAim m§ cao. Vi toin bd din lanh dude Am 1én trdn nha va
dudng dng din gas, din nudc cling dugc 4m Ién tran.
+ Nhugc di€m: trin nha phéi cao vi mat thém mdt khodng tréng cho din lanh.

2. S¢ @6 hé thong lanh mAdy lanh 4m tran

* Trong dé:

1 - Mdy nén. - 2 — Dan néng.
3 — Phin loc 4 — Ong mao.
5— Vau 2 ngé 6 — Dan lanh AP trin.

7 - Viun 3 ngé

* Nguyén ly hoat dong

Khi mdy nén hoat dong s& hiit hoi bdo hoa khd & cudi dan lanh va nén 1én dan
néng thanh hdi ¢6 4p suit cao va nhiét do cao, tai diy nhd nhiét dd moi trudng gidi nhiét
ma hoi moéi chat ngung ty thanh 1dng mdi chat. Mdi chat 1ong dugc dua qua phin loc dé
loc sach cdc lap chat c6 1dn trong méi chat va dua qua 6ng mao d€ thuc hién qud trinh tiét
lwu nhdm ha dot ngdt tr moi chdt 10ng cao dp thanh moi chdt 16ng thAp 4p. Mdi chitidng
thdp dp dugc dva vao dan lanh dé thuc hién qud trinh s6i va bay hdi thu nhiét ctia méi
truding can lam lanh vé cudi dan lanh lai trd thinh hdi bdo hoa khé ti€p tuc duge mdy nén
hit vé va chu trinh sau dudc k& ti&p.
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3, S¢ @6 mach dién.

din néng

Mach dién m4y diéu hoa khong khi 4m trin gdm mdy nén, quat, tu ngdm, céng
tic to, board mach, moto ddo gié, cdm bi&n nhiét va cdc dén bdo. C4c thi€t bi nay duge
n6i véi nhau theo so dd.

~
A ~

Nguyén 1y hoat dong: khi cdp ngudn va diing remote diéu khién thi quat dan lanh
hoat dong trudc. Sau mdt thdi gian tr 2 — 5 phit board mach s& cdp ngudn cho cudn day
cong tic t0 & dan néng. Khi cudn diy cdng tic dudc cAp dién tiép diém thudng déng hd ra
ti€p di€m thudng hé déng lai cAp ngudn cho mdy nén va quat dan néng hoat dong.

4, Lip aat {péy lanh 4m tran

T ey Ehay craonty cidan ehng
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Trzréng Trung Cdp Nghé Ky Thudr Cong Nghe Hitng Vuong Khoa: Ky Thugt Lanh
Bail2: R
MAY PIEU HOA KHONG KHI CONCEAL

L MAY PIEU HOA CONCEAL
1, Cautao.
a, So dé.

Trong dé:

1 - Midiy nén. 2 — Dan néng.
3 — Phin loc 4 — Ong mao.
5~ Van 2 ngd 6 — Dan lanh conceal.

7~ Van 3 ngd
Pic di€m cau tao.
- Tréndan lanh c6 b6 tri cdc 6ng din gi6 hit va gié théi dugc gin v6i cdc miéng
hit va miéng théi.
- Cécmiéng thic6 thé 1a hinh vudng, hinh tron vv... va gin trén trin nha. Con dan
lanh dudc dit gidu 1én tran nha.
Uu diém:
- Nhiét d6 khong khi duge phan b& déu trong phong vi c¢6 nhiu miéng thdi dugc 14p
dat déu trong phong.
- Thoi gian lam lanh nhanh
Nhugc diém:
- Tén khong gian ldp dit.
- Phdi ¢ thém cdc miéng thSi, miéng hit nén chi phi cao.
- Khi din lanh c6 su ¢d thi khé stia chita so vdi cac dan lanh may hai cuc khdc.
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Truong Trung Cip Nghé K§ Thudt Cong Nght Hing Viong Khoa: Ky Thu@t Lanh
b, Nguyén Iy hoat dong

Khi diin lanh dugce cdp ngudn thi quat ly tdm s& hoat ddng va gié hdi trong phong
lanh s& di vao miéng hit va dudng dng gid hit sau d6 vio dan lanh s& dudc Jam lanh ti&p
1an thit 2 va trd thanh gi6 lanh, gié lanh dugc ddy vao phong qua miéng thdi va dudng
ong gi6 thdi va ci nhu th€ tao thinh mot vong tudn hoan cla gié.
2, So d6 mach dién.

- o, R s
cong tac td
IS
S 22
ED C, 8
Cs
S o

thiét bi diéu khién
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Truvng Trung Cap Nghé Ky Thugr Cong Nghé Hing Viong Khoa: K3 Thudt Lanh
Bai 13: )
THAY THE BOAR MACH
MAY PIEU HOA KHONG KHI

I, C4c hién tugng hu héng.
1, Bitt cdu chi. '
Thung do linh kién bdo vé qud 4p bi cham, cudn day so cip bi&€n 4p ngudn bj
cham | s8 vong ddy quén, cham diode ndn dién, cham C E cda transistor.
2, Khéng khéi dong dugce quat dan lgnh.
Kiém tra 3 diéu kién dé€ board mach di vao hoat dong. Ngudn cung cip cho IC
diéu khién, mach dao ddng tao xung ddng hd, mach autoreset.
3, Bdm niit auto con tdc dung, con remote mdrt tdc dung.
Ki€m tru mach remote, ki€m tra mit thu bing c4ch diing ddng hd VOM d€ do.
4, Hong remore.
Hdng thach anh, hdng led phdt hong ngoai, mach in bi dit, bi rf do nudc pin.
5, Dan lanh khdng déng dién xuéng dan néng.
Kiéni tra mach tri hodn thdi gian, mach tu déng &n dinh nhiét d6 trong phong
(thusng do cdm bién nhiét d§ phongbi ditt).

II, Phuong phap thay thé.

‘ Khi phat hién hu hdng nén sita chita board ci vi né lién quan dé€n cdc chin va cdc
ric cdm. N&u trudng hdp hdng qud ning khong thé sia chita dudc thi phii thay bing
board mach mdi.

Chi ¥ kid thay board mach mdi:

- Tim board mach mdi cing chiing loai 12 t6t nhat.

- Chon hoard mach mdi phi hgp véi khdng gian, vi tri clia board mach cu;, néu
board méi khic chiing loai

- N&u board mach méi khdc chiing loai thi chi ¥ chdn R — S clia dong co quat phai
kh6p vai chan board va tu dién vi cdc ddu diy ddng co quat phdi ddu véi ric

§ cim cla board mach mdi.

- Kié€m tra relay clia board mach mdi phai phit hgp véi dong lam viéc ciia mdy nén
tuy theo cOng sud't mdy nén.
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Truong Trung Cip Nghé K§ Thugt Céng Nghé Hing Viiong Khoa: Ky Thu@e Lanh

Kiém (ra ric cim cla mé6to ddo gié xem c6 phi hgp véi chdn board mach m&i
khong. N&u khong thi phai ddu diy clia mdtd ddo gié vdiric cdm clia board.

Sau khi chon dudc board mach mdéi phit hgp vdi yéu cdu nhu trén thi ta ti€n hanh
d4du mach dién board méi bing cdch ghim cdc ric cim ¢ ddu ddy véi cdc chdn
ctia board véi yéu cdu cdc ric cim d6 vira cdc chan board.

1, Ki€m tra va van hanh

Sau khi ddu xong thi ti€n hanh kiém tra xem c6 cham mach kh6ng. Bing cdch
ki€m (ra hai ddy ngudn c4p vao board (mo6t diy ngudn cdp vao chin relay diy
con lai khong duge cdp vao relay).

Kiém tra cdc ric ghim xem c6 ti€p xic t6t khdng vi xem cé ddng v6i cdc chdn
cia board mach khong.

Ki€m tra ngudn dién 220 ' bing cdch ding ddng hd VOM dién 4p phdi dl hoic
cho phép sut d4p 10%. Néu sut dp qud 30% thi khong khdi dong.

Cap ngudn 220 ¥ néu board mach ¢6 dén sdng va phétra tin hiéu (chudng kéu) thi
d6 13 du hiéu t6t. N&u khong c6 Lin hidu va khong c6 den sdng thi phdi ddo day
ngudn ¢ relay.

Dung remote di€u khién hojc bam nit reset d& khdi déng may. Lic nay quat dan
lanh s¢ hoat déng trudc, sau mot thisi gian tit 2 + 5 phiit board mach s& cdp ngudn
cho mdy nén va quat dan néng hoat dong sau.

Diing remote chon ch& d6 va di€u chinh néu board mach c¢6 nhan tin hidu va hoat
ddng theo tin hiéu dé thi board mach cé dau hidu tot.
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Trudng Trung (ap Nghé Ky Thudt Cong Nghé Hing Viong Khoa: Ky Thu@r Lanh
Bai 14:
4 ~,
BAO DUONG
MAY PIEU HOA KHONG KHI HAI CUM

1, Muc dich.

Sau mdt thdi gian lam viéc ldu ngay s& cd nhiéu bui bdn bdm vio cdc thi€t bj 1am
tr§ nhiét cla thiét bi ting cao din d&€n kha ning trao d6i nhiét clia méi chat bén trong
dudng 6ng vdi moéi trudng bén ngoai gidm di lam cho ning sudt lanh clia mdy nén gidm
mdy hoat déng kém lanh va tubi tho clia mdy gidm. d€ mdy hoat ddng dat d6 lanh ding
théng s6 k¥ thuit cAn phdi thudng xuyén hodc dinh ky bdo dudng m4dy.

2, Yéu cau sau khi bdo dudng.
- Thiét bi nhw dan néng, dan lanh, mdy nén ... phdi sach hoan toan
- M4y hoat ddng ém khong rung d6ng, khdng 6n.
- Do lanh phai ting hon lic ban diu.

3, Thao téc hio dudng.

- Khdi ddng thit @€ ki€m tra tdng quat.

- Nhé&t gas v€ dan néng.

- Chd saun 15 phit thi thdo rdi dan nong, dan lanh. Chi y: dung bing keo bit kin cdc
dau rdc co d€ tranh nudc va cdc tap chat khdc.

- C0614p cdc thi€t bi dién & tranh nudc vao.

- Dung nude sach c6 dp luc va xa bong co rita dan néng, dan lanh, mdy nén cho dén
khi sach hoan toan. Chi ¥ khong l1am mép cdnh tdn nhiét va phdi rita nudc sach
nhiéu 1in dé cho hét nudc xa bong.

- Lau kh6 hodc phoi khé sau d6 rdp cdc thi€t bi dién va rdp mdy.

- Réapdin néng, dan lanh vao vi tri cil.

- Thanh loc khdng khi trong dan lanh va thit xi cdc ric co.

- PAu dudng dién va dudng nudc.

- Kiém tra dién 4p ngudn va khdi dong mdy sau 1 gid

- Kiém tra d6 lanh, ampe, d6 6n va dudng nudc.

- Po 4p suit trong hé thdng néu thi€u thi nap gas bd xung.

- Khi cidc thong s6 dat yéu cau thi thao tdc bdo dudng thanh cong. '

e Chi y: hién nay thao tdc bio duBng may diéu hoa khong khi hai cuc khong cin
thdo rii dan néng, dan lanh ra khéi vi trf ma d€ nguyén vi tri cii dé vé sinh. Khi
lam thao tdc nay cdn phdi c6 mdt bao nilong d€ hitng nudc. Uu diém cia phuong
phdp nay I3 trdnh dudc hién tugng xi § cdc ric co

4, Mot s6 hinh Anh khi bao duéng
* Thdo ludi loc va thao mit na
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Truong Tricn ¢ ©9p Nghé K3 Thudt Cong Nghé Hing Vilong

Khoa: Ky Thudt Lanh

Bai 15:
XAC DINH PAN MAY PIEU HOA KHONG KHI
TT Triéu Triing Nguyén Nhan

1. | May lanh hoat dong nhung khﬁnghgw
Ianh

- Hét gas.
- Nghet 6ng mao hoin toan.
- He mdy nén (mdy nén hu bom)

2. | May lanh hoat dgng nhung kém la nh

- Thi€u gas.

- Nghet &ng mao khong hoan toan.

- Din néng, dan lanh, tAm loc khong khi
qué bin

3. | Dan lanh mdy diéu hoa khong khi cé
tuy&t bam

- Dan lanh qué bdn
- Quat dan lanh qué yé&u hodc khong chay
- Thi€u gas hodc cin cdp sai

4. | Pau dan ianh mdy diéu hoa 6 tuyét
bam
Van 2 5pa 6 tuy€t bam

- Thi€u gas.
- Nghet §ng mao khéng hodn toan.

5. | Cudi din lanh may diéu hoa cé tuyét
bam
Van 3 ngd ¢ tuyét bam

- Du gas.

- Quat dan lanh quéd y&u hodc khéng hoat
déng

- Thermotat khong ngdt khi nhiét do phong
xudng di

6. | Mdy di¢u hoa khong khi chi ¢é dong
suong ¢ dau dan lanh

- M4y nén y€u bom (nén khong hiit duge
gas & dan lanh v& 1am 4p suét trong dan
lanh tdng cao va nhiét d dan lanh ting
cao)

7. | May la nh hoat dong nhung hic lanh
ldc khong

- Dan néng bin, dan néng khdng gidi nhiét
dudc

- Quat dan néng yéu

- Tu ngdm y&u

- M4y nén chip mot s6 vong

8. | Méy lanh khong chay sau khi da bat
cong tic van hanh

- C4c thiét bi dién lién quan d€n mdy nén
bi hu nhu: overload, thermotat ...

- Pién 4p ngudn sut gidm dudi 30%
-Chdy may nén va quat

9. | Mdy lanh hoat dong déng ngit lién
tuc

- Cu6n ddy mdy nén bi cham mét s6 vong
- Overload non

10. | Mdy lanh khé khéi dong

- Tungidm y&u
- Kp sudt dan néng dang cao do khdi dong
21an lién 1i€p

11. | M4y nén didu hda khong khéi dong
duge

- Cudn day mdy nén bi cham vd
- Tu ngdm hu hoic cdc chan g khong ti&p
xidc ot

12. { Dan lanh mdy hai cum khong cip
ngudn che dan néng

- Chinh Remot sai ch& d6
- Hu board mach

Tai Liéu: Mdy Piéu Hoa Khong Khi Dén Dung
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Khoa: K5 Thu@e Lanh

13. | M4y lynh lam viéc nhung qud 6n - Cédc chin 6c mdy nén bj 16ng hodc xi&t
khong déu hyc '
- Quat dan lanh kh6 diu hodc cdnh quat
cham vao sudn may
| -Ongdancham vao v méy
14. | Dan lanh mdy diéu hoa bi chdy nwde | - Mdng nu6e bi hé
L - Nghet Ong thodt nudc

Tai Ligu: My Diéu Hoa Khéng Khi Déan Dung
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