NgIEB Mot Ritrdd A Split Unregistered Version - http://www.simpopdf.com

CHUONG 5
MAY PIEU HOA NHIET PQ (PIEU HOA KHONG KHI)

5-1. PINH NGHIA VA PHAN LOAI

5.1.1. Pinh nghia

Piéu hoa khéng khi (PHKK) la qua trinh tao ravaduy tri 6n dinh trang tha khdng
khi trong nhatheo mot chuong trinh dinh truégce, khéng phu thudc vao trang thai khéng
khi ngoai troi. Vi du co thé duy tri trang thé khong khi trong nha ¢ nhiét do 24°C, d6
4m 60% trong khi ngodi troi cé nhiét do 36°C (hoac 10°C), d6 4m 90% (hoic 30%)...

Dé thuc hién dugc diéu do thi khéng khi can dugc xtr |1 truge khi thoi vao phong.
Xt i khéng khi bao gdom mét trong sd céc cong viéc: Lam lanh, 1am khd, 1am néng,
|&m 4m va lam sach khong khi. Nhu vay, néu mubn dat dugc trang tha khéng khi dinh
trugc thi phai xir i khéng khi dén trang théi thich hop trude khi thoi vao phong. Tuy
theo lugng nhiét valugng am tich tu trong phong nhiéu hay it ma chon céch x i thich
hop theo céc ndi dung da ndi & trén. Vi du, néu muén khéng khi trong phong dat nhiét
d6 24°C va phong cd tich tu nhiét kha Ion thi phai 1dm lanh khong khi trudc téi 16-
17°C (bang gian lanh ching han). Sau khi duoc thdi vao phong, khdng khi s3 nhan
nhiét tich tu caa phong va nong 1én dén nhiét ¢o can duy tri.

Dé thuc hién PHKK can c6 nhiéu thiét bi, cac thiét bi co cing chac niang hop
thanh mot khau. Hé théng PHKK c6 nhiéu khau:

- Khau xtr 1f khdng khi 1am céc nhiém vu nhu da néi ¢ trén, gdm céc thiét bi nhu
dan lanh (dé 1am lanh va lam khé khéng khi), b phan sinh nhiét - caloriphe (dé suoi
am), dan phun (dé tang am), loc bui vatiéu am (dé 1am sach khéng khi);

- Khéu van chuyen va phan phdi khéng khi [am nhiém vy dwa khdng khi da xir Ii
toi céc vi tri yéu cau, thuong gom quat gio lanh, cac miéng théi, miéng hit va duong
6ng gi6 (nhiéu hé théng khong 6 ong gi o)

- Khau nang lugng gdm céc thiét bi cap lanh, cap nhiét, cap nudc, dién hinh 1a céc
may lanh (gdm may nén, thiét bi ngung ty, thiét bi tiét luu, thiét bi bay hoi..., quat gio
nong ciing thudc vé bo phan caa méay lanh). C6 nhiéu hé théng PHKK 16n bé tri riéng
biét c&c tram lanh, tram cip nudc, 10 hoi... thanh céc td hop phuc tap chir khéng don
gian nhu & c&c may diéu hoa cong suat bé van bén tai c&c ctra hang. Trong diéu kién
khi hau Viét Nam, 1am lanh 1& mot yéu cau khodng thé thiéu cua DPHKK (nhiéu hé
théng chi duy nhat cé cap lanh). Pasé may DPHKK déu ¢ méy lanh di kém nén nguoi
ta hay hiéu sai, dong nhat méy diéu hoa khéng khi voi méy lanh;

- Khau do luong va diéu khién tu dong lam nhiém vu hién thi céc théng sd trang
théi cua khdng khi (thuong 1a nhiét 6, d6 am) va diéu khién mot cach tu dong viéc
duy tri céc thdng sb d6. Voi hé thong PHKK tién nghi thuong chi tu dong diéu chinh
nhiét do, con d6 am cua khéng khi khdng dugc quan tdm (khéng hién thi va ciing
khéng diéu chinh ty dong). Nhiéu hé théng PHKK cdng nghé cé hé théng do ludong va
diéu khién tu dong khé phuc tap. Céc thiét bi tu dong hoa hé thong lanh (bao gom ca
thiét bi tw dong bao vé hé théng lanh) nam trong khau nang luong.

5.1.2. Phan loai

C6 nhiéu céch phan loai c&c hé théng PHKK

Theo quan diém vé diéu khién co thé thiy c6 2 hé thdng DPHKK khéc biét:
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- Hé thdng diéu hoa tién nghi chi quan tdm dén nhiét d6 trong phong, con do 4m
cho phép dao dong trong pham vi kha rong (tr 30% dén 70%). biéu hoa tién nghi
thuong duoc dung trong sinh hoat dan dung (nha &, nha hang, khach san, cac céng
trinh van hod, thé thao...va mot s xi nghiép khdng co yéu cau khat khe vé ¢ am), do
d6 hé théng khéng cd thiét bi ting am; cac thiét bi diéu khién tu dong tuong ddi don
gian.

- H¢ thdng diéu hoa cho cong nghé yéu cau duy tri nghiém ngat ca vé nhigt do va
d6 am (theo yéu Cau cua cong ngh¢). D|eu hoa cong ngh¢ thuong gap trong san Xuat
soi dét, h¢ thdng can cd thiét bi tang am va céc thiét b d|eu khién tu dong phuc tap
hon (do can bao dam duy tri dong thoi nhiét do va d6 am theo chwong trinh dinh
trude).

Theo pham vi tac dung (hoic quy mé) caa hé thong, ngudi ta phan ra hé théng
DHKK cuc b vadiéu hoa trung tam.

- Hé théng DPHKK cuc bo 1a c&c t6 hop méay don 1é co cong suit bé, tat ca céc
khau cua hé thong dugc 14p rép sin trong c&c vo nén rat tién cho lap dat va van hanh
(thudng quen goi 1a méy diéu hod). Cac médy diéu hoa cuc bo rat it khi dung cho diéu
hoa cong nghé. Trén thi truong co céc loai may diéu hod cira sd (mot khdi) va may
diéu hoa ghép (2, 3 khdi).

- Hé théng PHKK trung tam thuong co Iap duong 6ng gio (do khong gian can
diéu hoa thuong rat 1on), dugc ding cho ca diéu hoa tién nghi va diéu hoa cong nghé.
Céc hé thébng PHKK trung tam thuong gap 1& Hé thdng c6 budng phun; hé théng gdm
céc tu diéu hod; hé théng co cac méy 1am lanh nuéc...

5-2. NGUYEN Li CUA MOQT SO HE THONG PHKK THUONG GAP

Phan ndy s3 trinh bay nguyén Ii 1am viéc caa mot sb hé thong bHKK thdng dung,
trong d6 di sau tim hiéu nguyén tic tu dong diéu chinh nhiét d6 va dé6 am cua khong
khi trong phong.

5.2.1. Hé théng PHKK cuc b

Hé thdng PHKK cuc b thuong duoc sir dung rat nhiéu trong diéu hoa tién nghi.
Céc méy ndy chi co tac dung diéu hoa trong khéng gian hep, khéng c6 dudng dng gio.
Thiét bi xu I khéng khi (thudng quen goi 1a dan lanh) dugc dit ngay trong phong (bd
tri trén tuong, hoic dudi tran, hoic dit trén san). Khéng khi sau khi duoc xir 1 s& thoi

truc tiép vao phong qua cac mi¢ng théi dat ngay trén vé may; sau khi trao ddi nhiét
am, khong khi néng 1én lai dugc tuan hodn tré vé may dé dugc xir 11 tiép...

Paséb may ding ¢ Viét Nam 1a may mot chiéu (chi cé chirc nang |am lanh), ciing
c6 mot sb méy ¢ dang bom nhiét cé thé thuc hién sueéi 4m vao muia déng (nhd nhiét
ngung tu caamdi chét lanh) hoic 1am lanh vao muia hé nhu may mot chiéu.

Céc méy diéu hoa nhiét do thiét ké bo phan suéi am khdng khi vao mia déng goi
|Amay diéu hoanhiét do cirasd 4 mia Bo phan suwdi am khéng khi chi don gian 1a cac
thanh dién tro 1dp phiatrén dan bay hoi. Bén muia d6ng chuyén cong tic sang nlt sudi
am, chi 6 quat gid 1am viéc thoi khdng khi quathanh dién tré nung nong.

Bo phan sudéi 4m khdng khi ciing ¢6 thé 1a chinh méy lanh, nhd c6 cac van doi
chiéu, dong mdi chat chuyén dong nguoc lai, dan bay hoi tro thanh dan ngung phia
trong nha, dan ngung tré thanh dan bay hoi phia ngodi nha May 1am viéc theo kiéu
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bom nhi¢t tr moi truong bén ngoai vao nha, vi viy cac mady nay thuong goi la bom
nhiét (heat pumps) hoac goi lamay hai chiéu.

Hé thg‘)ng PHKK cuc by khdng c6 cam bién d6 4m nén khéng thé tu dong diéu
chinh ¢ am khdng khi trong phong. Nhiéu méay co trang bi thém Role thoi gian bd vi
mach dé c6 thém mot so chirc nang (vi du chay che d6 nga, chay kha am, ... Tuy
nhién, nguyén tac chung cua dicu khién ty dong van Ia’dc’)ng/ngé?t may nén (che do
on/off) va cling khc”)r)g thé tu déngﬁdiéu chinh @6 am (che do ?khfr am duy tri nhiét do
phc‘)?ng thap hon tri s dinh trugc dé tang cuong kha nang hat am caa gian lanh, nhung
d6 am trong thng van khong thé dat giétri ch!’nh x&c). Trong may DHKK cuc bo co
thé thuc hién diéu khién tai cho, hoac diéu khién tir xa cd day, hoac diéu khién tir xa
khong day.

Cam bién nhigt d6 ¢ médy diéu hoa tién nghi néi chung va méy cuc by néi riéng
thy:c‘yng St dung‘ mot trong 2 loai: Cglm bien kiéu dp ké va cam bien kieu nhiét die::n tro.
Hau hét méy diéu hoa the hé méi deu sir dyng loai cam bien nhiét di¢n tro, do de dang
thuc hién diéu khién tir xa cd day dan vadiéu khién tir xa khdng day.

5.2.2. Hé théng PHKK trungtam

Hg thong PHKK trung tam duoc diing cho ca myc dich diéu hoatién nghi 13n dicu
hoa cong nghé va cd nhiéu loai khac nhau.

1. Hé théng sir dung céc ta diéu hoa co dudng dng gio, so dd dugce trinh bay nhu &
hinh 5-1.

Trong so do nay, khong khi . .
tuoi (FA) tr bén ngoai duoc lay 1 4 T4 o

qua ctra gio (1) di vao budng hoa 26T O
tron (2). Tai day khong khi tuoi o Ao
duoc tron 1an voi khdng khi tuan —  ¥8
hoan (theo ti 1¢ bao dam cap du 10 |
oxy cho nguoi), sau d6 qua thiét

bi xr Ii (3) (thuong la dan lanh Hinh 5-1

dat trong ta diéu hod) dé 1am lanh

va lam kho (tach hoi nuéc ra khéi khéng khi). Khdng khi sau khi daxu I dugc quat
gio (4) thoi theo duong ong dan (5) di vao phong qua cac miéng thoi (6) téi cac vi tri
can thiet. Sau khi trao doi nhiét vaam voi khong khi trong phong, nhiét d6 khdng khi
tang lén (dat duoc tri s dinh trudc), mot phan khong khi dugc thai rangoai qua cia
thai nho quat (9) - da so truong hop nguoi ta bo quat nay va cho khong khi ty thai ra
hanh lang. Phan I6n khdng khi tuan hoan dugc theo miéng hit (8), duong ong dan (8),
qualoc bui (10) tro vé buong hoatron (2)...

Céc tu dieu hoa c6 nhiéu chung loai khac nhau, nhung vé co ban chiing phan biét
boi cach lam mat bang nudc hay bang khdng khi.

Nguyén If tu dong diu chinh nhigt do ciing giong nhu doi vai hé thong cuc b9,
nghiarladuy trivnhiét d6 khoéng khl"trong phong theo ché d6 on/off cia may nén. Trong
hé thong cd the c6 cac van gio dicu chinh luu lugng khong khi, cac van nay thuong
diéu khién bang tay (khi thir nghiém hé thong), rat it khi tu dong diéu khieén.

5.2.3. Hé théng trung tam c6 budng phun (hinh 5-2)

Hg thong ndy thudc loai diéu hoa cong nghé c6 cau trlic gan giong vai so do ¢ hinh
3-20. biém khac biét co ban la thiét bi xur li (2) 1a buong phun, c6 kha nang tang am
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bang cach phun ra céc hat nudc nho li ti (c6 nhiét do thich hop) dé nuéc dé bay hoi
vao khdng khi. Ngoai ra trong budng phun con bé tri thiét bi sdy néng khéng khi. Vao
muia h&, khi can 1am lanh ma khéng can tang am thi nguoi ta phun nuéce co nhiét do rat
thap, khi d6 khéng khi s3 dugc 1am lanh valam khé giéng nhu xay ra ¢ dan lanh. Nhu
vay, trong so dd ndy co thé thyc hién 1am lanh valam khd (néu phun nudc dua lanh),
lam am (néu phun nuéc khdng lanh) va sudi am,

Hé thdng diéu khién tu dong
trong so d6 ndy kha phuc tap, do
can duy tri nghiém ngit dong thoi
ca nhiét d6 va do am caa khong khi
theo yéu ciu cong nghé. Trong hé
théng c6 budng phun nguoi ta bé tri
thém céc thiét bi so véi so dd ¢ hinh
3-19 @é dé dang tu dong diéu chinh
ddng thoi nhiét d6 va d¢6 am trong e p
nha (dugc trinh bay ¢ hinh 3-21), 10 ]
trong d6 by say nong khong khi Hinh 5.2
(14), van gio di tit (13), van gi6 hdi inn->-
(15), van gi6 budng phun (16). Céc
van gio ndy déu duoc diéu khién ty dong dé thay doi do mé nho khi nén (hoic dong co
dién) theo tin hiéu cam bién d6 am dat bén trong nha

5.2.4. Hé thong PHKK trung tam véi may lam lanh nwéc va cac FCU, AHU
dugc sir dung nhiéu trong diéu hoatién nghi ¢ nha cao tang. Trén hinh 5-3 trinh bay so
dd nguyén Ii caa hé théng.

Nudc lanh dugc san xuat tir may
lam lanh nuéc WCH (water chiller)
dugc bom B bom theo duong dng
dan téi cac FCU hoac AHU (la cac
cum xt li khéng khi gdbm quat gio,
gian trao ddi nhiét va céc chi tiét ;
khac). Nho nudc lanh lam lanh + [am — . — Budng nudc néng
kho, khang khi duoc van chuyén va Hinh 53
hoat dong tuong tu nhu trong so do &
hinh 5-2 (cac FCU thuong khéng
duoc ndi 6ng gid). Nhiét do trong phong dugc diéu chinh tu dong nho diéu khién sy
dong ma céc van dién tir cap nude lanh: hodc bd tri van ndi tiép, hodc bd tri van song
song voi AHU hoic FCU. Céc bd cam bién nhiét o c6 cau tao twong tu nhu & céc
may diéu hoad cuc bd va dugc bb tri vao tirng cum FCU hoic AHU. Khi nhiét ¢6 ¢ cam
bién ndo béo thap hon nhiét do dat thi bo diéu khién s3 tdc dong mé van song song
(hoic d6ng van néi tiép) & cum do, ngung viéc cap lanh cho gian lanh (trong khi méay
nén lanh va bom nudc lanh van hoat dong, cung cap nudce lanh cho cac cum khéc). So
dd duoc trinh bay & hinh 3-21 khéng ¢é tu dong diéu chinh d6 am (vi ciing la diéu hoa
tién nghi).

Céc thiét bi tu dong hoa hé thong lanh kha phic tap va duoc trinh bay trong mot
bai khéc.
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T6m lai, h¢ thong PHKK di véi muc dich diéu hoa tién nghi hay dieu hoa cong
nghé ciing deu c6 du 4 khau (xtr 1T khdng khi; van chuyén va phan phoi khong khi;
cung cap lanh, cap nhiét, cap nuéc; dieu khien ty dong). Trong d6, may lanh (d€ cung
cap lanh) labd phan quan trong nhat caa hé thong PHKK & xir ndng.

5.2.5. Cac may diéu hoa ghép (diéu hoa hai cuc)

Céc méy diéu hoa ghép thuong gom cé cum ngodi troi (OU) va cum trong nha
(V) - cum IU chinh lathiét bi xir [i khdng khi. Hai cum néy‘du:qc lién h¢ voi nhau boi
duong ong mdi chat lanh (gas) va day dién dong luc, dién dieu khién (hinh 5-4).

Cum ngod nha la phan ngung tu, gdm

dong co, may nén, dan ngung, binh chia - v
guat dan ngung, ciing co thé chi cd dan quat.
Cum lap trong nha la phan bay hoi, gom - —

van tiét luu, dan bay hoi, quat gi6 lanh, phin
loc khdng khi. Mot so it truong hop may
nén lap ¢ cuc trong nha.

Hg thong tu dong dieu chinh nhigt do
kha don gian: Thermostat dieu khien viéc
dc’)’ng/ngét dién vao may nén nho bo cam
bien nhiét @6 dat ngay phia trudc gian lanh.
Khi nhiét ¢ trong phong dat gia tri thap
hon nhiét d6 dinh truéc thi mdy nén nging
Iém viéc (trong khi quat gi6 lanh van chay), Hinh 5-4. Mdy diéu hoa hai cuc
két qua la nhiét d6 phong tang dan. Khi
nhiét do vuot quagiatri dinh truéc thi may ’ ’
nén s& dugc khai dong Iai’, lam giam r)hiét d6 khdng khi trong phong. Néu cong suat
may khong du madat tri so nhi¢t d6 thap quathi may nen chay lién tuc khdng nghi, rat
hai may vaton dién.

Uu diém cuamay diéu hoa hai cuc:

- Giam duoc tiéng on rat nhiéu vi may nén va quat dan ngung lap bén ngoai nha;

- Lap dat d& dang, khdng phu thudc vao két cau nha;

- P& ton dién tich trong nha.

Nhuoc diém caamay méy diéu hoahai cuc:

- Pudng bng dan méi chat dai hon, day dién nhiéu hon;

- b6 cao khéng nén qua 3 m va xa khdng qua 10 m;

- On phiangoai phong.

5-3. PIEU HOA VA PHUONG PHAP XU LY KHONG KHi

5.3.1. Lam lanh khéng khi

Trong ky thuat dieu hoa khdng khi nguoi ta sir dung pho bién céc thiét bj trao doi
nhiét kiéu beé mat dé lam lanh khéng khi.

a) Lam lanh bang dan éng c6 canh (hinh 5-5)

V& cu tao: Pho bién nhat |a dan trao doi nhigt kiéu dng dong canh nhém. Khong
khi chuyén dong bén ngoai dan trao doi nhiét. Bén trong co thé la nuéc lanh hoac moi
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chat lanh bay hoi. Khéng khi
khi chuyén dong qua dan mot
mat duoc lam lanh mat khac
mot phan hoi nuéc co thé
ngung tu trén bé mat trao doi
nhiét va chay xudng mang
hirng nudc ngung. Hau hét céac
méy diéu hoa trong doi sdng
s dung thiét bi 1am lanh kiéu
bé mit.

b) Lam lanh bang nwéc
phun da xir ly

Nguoi ta co thé 1am lanh
khéng khi théng qua thiét bi
trao doi nhiét kiéu hdn hop,
trong d6 nguoi ta cho phun nuéc lanh @& xir 1y tiép xudc truc tiép véi khéng khi dé 1am
lanh. Thiét bi ndy con duoc goi lathiét bi budng phun.

Khéng khi khi qua budng phun nhiét ¢6 giam con dung am cd thé ting, khdng doi
hoac giam tuy thudc vao nhiét do cua nudc phun. Khi nhiét d6 nuéc phun nhéd hoi
nugc trong khdng khi s ngung tu trén bé mat cac giot nudc va lam giam dung am.
Nhu vay c6 thé diéu chinh dung 4m cua khéng khi théng qua diéu chinh nhiét d6 nudc
phun. Trong thiét bi budng phun, nudc dugc phun thanh nhiing giot nho i ti nho céc
voi phun (hinh 5-6). Do c&c giot nudc rat nho nén dién tich tiép xic cuc ky 16n, tuy
nhién ¢ trong budng phun
thoi gian tiép xdc gitta
khéng khi voi nuéc rat nho,
nén hiéu qua trao doi nhiét
am it nhiéu ciing bi han ché.
Pé tang dién tich tiép xdc,
nguoi ta cd thé tao mang
nudc trén cac bé mat rin.
Hiéu qua cua phuong phap
ndy ciing tuong tu kiéu
phun. Thiét bi budng phun
duoc st dung nhiéu trong
cong nghiép dét va nhiéu
nganh khéc, doi hoi khong
che do am theo nhimng Hinh 5-6. Buang i lanh khong khi
chuong trinh khat khe.

5.3.2. Gia nhiét khéng khi

Trong ky thuat diéu hoa khong khi nguoi ta co thé thuc hién gia nhiét cho khdng
khi bang thiét bi trao doi nhiét bé mat sir dung nude hodc hoi nudc nong. Thuong do
|& dan ng c6 cénh, khong khi chuyén dong cudng bic bén ngodi ngang qua dan ong,
nudc hoic hoi nuge chuyén dong bén trong.

a) Gia nhiét bang dan éng c6 canh sir dung nwéc ndng

Hinh 5-5. Cac kiéu logi dan lanh khéng khi
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6 cac nuéc chau AU Musde Lanh  MNude Nong
nhu ciu sudi néng vé mua
déng & bat busc dbi Véi
moi nha. Trong nha thuong
trang bi cac bo gia nhiét
kiéu bé mat st dung hoi

( Klmnh khi ra
nugc dan tir c&c trung tam C\

nhiét dién dén.
O c&c nusc vé mia Dan tanh / Dan nd.n“

dong nhiét do khong qua
lanh, chang han nhu nuéc ta

r
Ehong khi vao |
I
|

I —

Hinh 5-7. Bé tri céac dan xir |y khéng khi

thi viéc susi am chi thuc hién ¢ c&c cdng trinh ddc bigt, ma khong phai bét buoc doi
véi toan dan. Viéc sudi am thuc hién tir cac nguon cap nhiét cuc bo.

Thiét bi gia nhiét sir dung nude néng hoac hoi tir NUON cap nuée Néng cuc bg. Vi
du mot so khach san cao cap ¢ nudc taco trang bi cac 10 hoi cap hoi ndng cho cac b
gianhiét kieu bé mét dat ¢ cac phong dé suwdi am ve mua dong. O déy bo xtr ly khdng
khi cua hé thong thuong ¢6 02 dan trao doi nhi ¢t: mot dan sir dung nuéc néng, dan kia
nuéc lanh (hinh 5-7) va chang [am viéc khéng dong thoi.

Nudc ndng duogc cap tir 16 cap nudc ndng cuc bo caa cong trinh.

b) Gia nhiét bang dan éng cé canh sir dung gas néng

Mot bién phap khac ciing hay duoc sir dung la dung cac may lanh 2 chiéu. Trong
c&c méy ndy, vé mia déng nho hé thong van dao chiéu hodn d6i chirc nang cua dan
nong va dan lanh, nho vay khéng khi thoi vao phong 1a khéng [(hl nong’Cua dan néng.
Nhu vay trong truong hop nay khong khi ciing duoc gia nhiét bang dan 6ng c6 canh sur
dung gas néng cua hé thong may lanh.

Trén hinh 5-8 la so d6 nguyén ly Iam viéc cia mdy lanh 2 chiéu. Van dao chiéu
RV ¢6 nhiém vy hoan doi chire nang cua cac dan trao doi nhiét bén ngoai va bén trong
phong. Vé mua déng dan trao doi nhiét bén trong IC la dan néng.
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Hinh 5-8. Hé thong van ddo chiéu
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¢) Gia nhiét bang thanh dién tré.

Nguoi ta cd thé thuc hién viéc siy khéng khi bing cac dién tro thay cho céc thiét
bi trao ddi nhiét bé mat. Thuong cac day dién tro dugce bd tri trén céc dan lanh caa
may diéu hoa (hinh 5-9). Vé miabéng méy dirng chay lanh, chi cé quat vathanh dién
trg 1am viéc. Khdng khi sau khi chuyén dong qua thanh dién tro s& duoc suwdi am theo
quatrinh gia nhiét dang dung am.

Viéc s dung day dién tré c6 vu diém la gon nhe va chi phi dau tu thap. Tuy nhién
chi phi tién dién (chi phi van hanh) khalon va dé gay chéy, chap dién do cac dan lanh
thuong dugc ap dat trén laphdng caa c&c cong trinh, co nhiéu vat liéu dé chay, nguy
hiém.

CAu tao caa cac thanh dién tro
thudng gom 3 16p, bén trong cling
|a day kim loai cO dién tro suat
lén, day duoc céch nhiét bang 16p
vt liéu cach nhiét dang bot. Ngoai
cung la l6p vo kim loai ¢6 canh
tan nhiét I6n. Thanh dién tré co
hinh dang nhu ¢ hinh 5-10.

Thanh dién tré dugc gan truc
tiép 1én céc bo trao doi nhiét va
hoat dong khéng déng thoi véi hé

Dan trac déi nhigt

Bién tré

théng lanh. Khi 1am lanh méi chat

(nudc lanh hoac tac nhan lanh) di Hinh 5-9. Dan lgnh c6 trang bi dién tré
gua dan trao doi nhiét va khoéng

khi lam lanh.

Mot bién phap khac ciing thuong hay dugc s dung la lap dat céc thanh dién tro
trén cac doan duong ong (hinh 5-11).

I I
I.III.I'Illl'llI'llII'IlI.’l'I.III'I.I i
1

[ L

Hinh 5-10. Thanh di¢n tro Hinh 5-11. Lap thanh dién tre trén

5.3.3. Tiang am cho khong khi
Trong cong nghi¢p dac bi¢t trong cong nghi¢p dét, doi hoi do ém‘ khéng khi Ighé
cao. Nhirng mua hanh khé d6 am khéng khi khédng dam bao yéu cau, can phai tang am
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(dung 4m) cho khéng khi. Bé [am diéu d6 can cho bay hoi nuéc vao trong khdng khi.
Co nhiéu bién phap khéc nhau, dudi day 1a cac bién phép thuong dugc sir dung.

a) Tang am bang thiét bi budng phun.

Budng phun thudng duoc sir dung dé tang am cho khdng khi trong cong nghiép vi
luu lwgng doi hoi 1on.

Khi phun hoi nuéc vao trong khoéng khi, thuong nguoi ta sir dung nudc tu nhién
(trir truong hop can ket hop gia nhigt). Khi phun nuéc, qua trinh xay ra gan véi qua
trinh bay hoi doan nhiét, trang thd khdng khi thay doi theo duong A4 hoac Ab.

Dic diém co ban caa quétrinh nay &

- Luong hoi 4m bay hoi vao khdng khi rat it so voi luong nuéc phun.

- Sy thay d6i trang tha cua khong khi phu thudc nhiéu vao nhiét do nudce phun,

b) Tiang am bang thiét bi phun 4m bé sung.

Tang am bo sung & hinh thirc dua hoi nuéc tryc tiép vao khong gian bén trong
gian may voi lugng hoi nuéc dua vao thuong khdng 16n 1am. Co nhieu bi¢n phap ting
am b6 sung cho khdng khi nhung cé chung dac dién la:

- Luong hoi 4m dua vao khéng 16n 1am

- Lam am cho khdng khi trong mét khoang khéng gian han ché.

- Khi phun hoi am tuyét doi khong duoc du thira, toan bo hoi am phai duoc
khuéch tan vao trong khdng khi.

‘Thuong nguoi tasir dung céc thiét bi phun am sau: Hop hoi phun hoi am béo hoa,
thiet bi kieu kim phun, dia quay hoac khi nén.

5-4.MAY PIEU HOA CUA SO

5.4.1. Pic diém

May diéu hoa khong khi cira O 1aloai méy diéu hoa doc lap thuong lp ngay vao
tuong phia dudi cira sd, nén goi laméy diéu hoa nhiét d6 cira .

May diéu hoa cira sd cd mot sb dic diém sau:

- Két ciu gon nhe;

- Nang suit lanh cia méy thudng khéng vagt qué 30 000 BTU/h (~ 7500 keal/h);

- Dan ngung tu chi 1dm mét bang khdng khi cudng buc, quat hudng truc;

- Dan bay hoi |am lanh bing quat li tam;

- Thiét bi tiét luu 1a6ng mao;

- May nén laloai kin, c6 vong quay 16n 2950 vg/ph vai dién 50 Hz va 3550 vg/ph
Vi dién 60 Hz; m6i chit 1am lanh 1a R22 (frédn 22 - CHCIF,, sbi ¢ - 40,8°C);

- Tu dong hoan toan.

Do yéu cau két cau gon nhe nén phan I6n dieu hoa cira s6 khong bo tri bo phan
suoi nong khdng khi trong mua dong. Loai nay goi la may dieu hoa mua he hodc may
mot chieu.

Céc médy ¢6 bo tri by phan susi am khong khi cho mua dong doi 1& méy diéu hoa
ca so 4 mua Bo phan suoi co the chi don gian la cac thanh dién trg 1ap ngay phiadan
bay hoi. Mua déng, khi bat nit sudi thi chi cd quat gi6é hoat dong thoi khéng khi qua
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thanh dién tr¢ nung nong. Bo phan sudi ciing cd thé 1a chinh méy lanh nhung nho ¢6
cac van doi chieu madong mdi chat chuyén dong nguoc lai: dan bay hoi tré thanh dan
ngung tu phia trong nha, dan ngung tré thanh dan bay hoi phia ngoai. Méy lam viéc
theo kieu bom nhiét tr mGi truong bén ngoai vao trong nha, vi vay cac may nay
thuong duoc goi 1a bom nhiét hoac goi la méy hai chiéeu.

~ Comot sb may bom nhiét c6 kha nang hit am, nghiala khi bat nit “hat am” thi do
am trong phong giam xuong nhung nhiét d6 khéng thay doi.

* Uu, nhuroc diém may diéu hoa ciia so:

Uu diém:

- D& dang lap dit vasir dung.

- Giathanh tinh trung binh cho mét don vi céng suét lanh thap

- Déi vi cong sv ¢6 nhicu phong riéng biét, sir dung méy diéu hoa cira 5 rat kinh
te, chi phi dau tu vavan hanh déu thap.

Do c6 uu diém Ia thuan tién, gon nhe, dé sir dung, khdng doi hoi ky thuat van
hanh, bao dudng dac bi¢t, c6 thé ting dung trong nhicu Iinh vuc khac nhau nén may
diéu hoa nhiét do cira s6 ngay cang tré nén théng dung.

Nhuroc diém:

- COng sut bé, toi dala 24.000 Btu/h

- Déi vé6i céc toanhalén, khi 1dp dit may diéu hoa dang cira o thi s3 pha va kién
trac valam giam vé my quan cua cong trinh.

- Dan néng xa khi ndng ra bén ngoai nén chi c6 the lap dit trén tuong ngodi. Do
VGi cac phong nam sau trong cong trinh thi khéng thé st dung may diéu hoa dang nay,
néu sir dung can c6 dng thoat gi6 ndng ra ngoai rat phac tap. Tuyét ddi khdng nén xa
gi6 néng ra hanh lang vi néu xa gi6 ndng ra hanh lanh & tao ra d§ chénh nhi¢t do rat
|6n gitta khdng khi trong phong va ngoai hanh lang rat nguy hiém cho nguoi sir dung.

_ - Kiéuloai khong nhiéu nén nguoi sir dung khé khan lya chon. Hau hét cac méy c6
bé mat bén trong kha giong nhau nén vé mat my quan nguoi sir dung khdng c6 mét sur
lwa chon rong rai.

5.4.2. Nguyén ly lam viéc

Ciing giéng nhur tii lanh c6 16¢, méy diéu hoa nhiét do cira so 1am viéc theo nguyén
li may ’Ianh nén hoi dan ngung va dan bay hoi Ioai’ khéng khi cudng birc, bo phan tiét
luu la 6ng mao, may nén kiéu kin. Toan bd dugc bo tri trong vé nhya hoac kim loai.

Hoi fredn R22 duoc méy nén nén tir 4p suat thap 1én 4p suat cao va dy véo dan
ngung. O dan ngung, hoi thai nhi¢t cho khong khi lam méat, ngung tu lai ¢ dp suat cao
va nhi’ét do cao. M O qhét Ianhrléng qua phin loc vao ong mao va khi tgi dan bay hoi,
ap suat giam xuong den ap suat Po. O dan bay hoi, mdi chat thu nhi¢t ciia khong khi
can lam lanh dé bay hoi ¢ nhigt do thap ’va ap suat thap. Sau @6 hoi lai dugc hat ve
may nén, khép kin vong tuan hoan. Ap suat ¢ dan bay hoi khoang tir 5 dén 6 at, ap suat
& dan ngung tu khoang 15 dén 17 at.

5.4.3. Cau tao

May diéu hoa dang cra sb 1a mot t6 may lanh dugc lap dat hoan chinh thanh mot
khoi chit nhat tai nha may san xuat, trong d6 cd day du dan néng, dan lanh, may nén
lanh, hé thong dudng ong ga, hé thong dién va gas da duoc nap san. Nguoi lap dat chi
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