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LOI MO DAU

Ngay nay, trong linh vuc san xuit hang tiéu ding va san xuat thuc pham,
cac hé théng may moc cong nghiép dang ngdy cang chiém vai trd then chot
trong viéc 1am giam gia thanh san pham va ting ning suét lao dong. Ddi voi
doi séng thuong nhat, viéc sir dung cac loai mady moc dé cai thién chat luong
cudc sdng 1a mot diéu tat yéu.

Trong hoan canh nudc ta hién nay, nhu cau ddi véi cac loai may cong
nghiép 1a hét strc da dang. Tuy nhién, 1au nay thi truong nay von thude vé cac
nha san xuét thiét bi nudc ngoai véi rat nhiéu wu thé vé cong nghé va kinh
nghiém, viéc san xuat may moc trong nudc thudng khong dap tng tot vé mat
chat lugng va ning suat mic di van c6 uu thé vé gia thanh. Vi vay, doi hoi
btic bach dbi véi 10p ky su tré hién nay 1a phai thiét ké nhitng loai may ngay
cang t6t hon trén co s ké thira nhimg thanh twu di dat duoc cua nhimg dan
anh di trudc va manh dan ap dung céc tién bo ky thuat méi nhét cta thé gioi
vao viéc thiét ké va tién téi ché tao cac loai may moc da dang dap ung nhu
cdu cia san xuat va doi song.

Tai cac gia dinh, cong so va truong hoc “may nudc udng nudc néng -
lanh” dd va dang dan thay thé cac loai vat dung chtra nuéc ubng khac. Sur
dung cac binh nudc loc san cia cac hing tuy chéat luong c6 dam bao nhung
chi phi, gia thanh s& kha cao so v6i mit bang chung kinh té hién nay vi nudc
ta con dang phat trién, viéc dun nuéc kha bat tién va dun nhiéu sé str dung
khong hét, dé 1au nudc udng s& khong dam bao vé sinh, khong thich hop cho
cho nhimg noi nhu cong so nhit 1a truong hoc.

Viéc thiét ké cac loai may cong nghiép rat phirc tap va chac chan khong
tranh khoi sai sét do trinh d§ va kinh nghiém thuc té cta sinh vién nuéc ta
van con thap so v6i cac nude, nhung hy vong rang véi su diu dit caa cac thay
o va su nd luc tu than ciia cac sinh vién tré, trong tuong lai gan ching ta s&

tu san xuat dugc nhing loai may dap tng duoc doi hoi cua thi trudng.



Sau thoi gian hoc tip tai truong, duogc su chi bdo hudng dan nhiét tinh
ctia thdy cd gido trong nganh Dién ty dong cong nghiép truong Pai hoc Dan
Lap Hai Phong, em da két thic khoa hoc va da tich luy duoc von kién thic
nhat dinh. Pugc sy dong ¥ cta nha trudng va thiy cd gido trong khoa em
dugc giao dé tai tot nghiép: “Thiét ké va xay dung hé thong may nudc udng
nong - lanh cong suat IKW st dung nude da xir 1i ngudn dién 220V — 50hz”.

Do an tot nghiép cia em gdm ba chuong:

- Chuong 1: K¥ Thuéat Lanh.

- Chuong 2: Hé thong may ubéng nudc néng - lanh.

- Chuong 3: May dun nuéc udng néng lanh phuc vu gia dinh va cong so.

Em xin chan thanh cam on thay giao PGS.TS Nguyén Tién Ban, c4c thay
cb gido trong nganh Dién ty dong cong nghiép truong Pai hoc Dan Lap Hai

Phong d tao diéu kién giup d& em trong thoi gian qua.

Hai Phong, ngay 5 thang 7 nam 2014
Sinh vién thuc hién:

Téng Xuan Ha



CHUONG 1.
KY THUAT LANH

1.1. KHAI QUAT CHUNG
1.1.1 Lich sur phat trién nganh lanh

Tir xa xua lodi nguoi di biét sir dung lanh trong doi song: dé 1am nguodi
mot vat nong nguoi ta dua né tiép xtc voi vat lanh. O nhitng noi mua déng co
bang tuyét thi vao mua dong ngudi ta san xuat nudc da cdy ngoai troi, sau do
dua nudce da cay vao ham tich trit lai, vao mua hé nguoi ta sir dung lugng lanh
do nudc da cay nha ra dé bao quan rau qua, thit ca thu hoach duoc dé danh
cho mua dong.

O thé ky 17 nha vat Iy ngudi Anh 1a B6i va nha vat 1y nguoi Puc 1a
Gerike d phat hién: ¢ ap suét chan khong nhiét 46 bay hoi ctia nude thap hon
& ap suat khi quyén. Trén co s& ndy nim 1810 nha bac hoc ngudi Anh di ché
tao ra may lanh san xuat nudc da. Nam 1834 bac sy Perkin ngudi Anh d3 dua
may lanh dung moéi chat étylen C,H, vao tmg dung. Khi mot nha bac hoc &
vién han 1am Phép trinh bay phuong phap bao quan thit bang lam lanh thi
cong ngh¢ lanh méi thuc sy phat trién.

Cac moi chét lanh ban diu duoc st dung 1a khong khi, étylen C,H,, 6xit
cachon CO,, dxit sulfuric SO,, pedxit nito NO,...Vé sau méi chat lanh tim
duoc la amoniac NHa.

Nhitng nam 30, 40 cia thé ky 19 ngudi ta tim ra cac freon, 1a cac dan
xudt tir ddy hydro cacbon no.Niam 1862 may lanh hép thu ra doi.

Nam 1874 k§ su Linde ngudi Pac ché tao ra may nén lanh dau tién
tuong d6i hoan chinh.

Sang thé ky 20 cac co s& nhiét dong ciia may lanh d3 twong ddi hoan

thién. May lanh hi€u ung Peltie, hi€u ung tir truong ra doi. Cong cudc chay
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dua 1am lanh vé 0 K van tiép dién.K¥ thuat lanh duoc ung dung trong nhiéu
nganh trong cong nghiép thuc pham: bao quan thit, ca, rau, qua; trong san
Xuat sira, bia, nudc ngot dd hop...

Nudc da dung rong rii trong an udng, bao quan so bo ca danh bat ¢
bién.Trong cong nghiép: nganh luyén kim héa 16ng khong khi thu 6xy cip
cho céc 10 luyén gang (36 - 38% 0Oxy), 10 luyén thép va han cat kim loai (t6i
96 - 99% 0xy); hoa long rdi chung cit khong khi thu cac don chét - khi tro
He, Kr, Ne, Xe dé nap vao bong dén dién. Sir dung lanh cryo trong siéu dan.

Trong nong nghiép: hoa 1éng khong khi thu nito lam phan dam.

Trong y té: dung lanh bao quan thudéc men, mau; ding nito 1ong bao
quan cac phoi, ding lanh trong mo xé dé giam bdt chay mau.

Trong qudc phong: dung 6xy 1ong cho tén Itra, tau vii try. Trude khi tén
Itra khai héa ngudi ta cho 6xy long ¢ nhiét do dang khi -180°C ra khoi binh
chtra nén ta thiy phan 6ng phong ¢ dudi c6 bang va hoi nudc ngung tu mu
mit, sau it gidy mdi thdy lira phut ra, khi tén lira bay phan duéi van dong bang.

Piéu hoa khong khi cho nha &, nha cong cong, cic xi nghiép cong
nghiép, cac phuong tién giao thong.Ngay nay nguoi ta dd ché tao dugc nhiéu
loai may nén khac nhau c6 cong sut lanh cho 1may nén téi 1000MCal/h véi
dong co dién td1 400kW.

1.1.2 Y nghia kinh té ciia k§ thuit lanh:

a. Ung dung lanh trong bao quan thwe phim:

Theo mot s6 théng ké thi khoang 80% cong suat lanh duoc st dung
trong cong nghiép thuc pham nhu ché bién thit c4, rau qua, cong nghiép thuy
hai san, cac kho lanh bao quan, cac kho lanh ché bién phan phdi, cac may
lanh thuong nghiép, dén cac ti lanh gia dinh, cac nha may san xuat nudc da,
may lanh ldp dit trén tau thuy va cac phuong tién van chuyén, ké ca cac
nganh cong nghi€p rugu bia, nudc gidi khat, nudc hoa qua, cong nghiép sira,

san xuét aga - aga ....



b. Sdy thiing hoa:

Say thang hoa 1a mot phuong phép siy hién dai hau nhu khong lam giam
luong cua vat séy, luc nay vat dugc lam lanh dong nhanh dudi -200C va duoc
sdy bang cach hut chan khong. Vi gia thanh cao do d6 chi tmg dung cho cac
san pham quy hiém nhu nhimg dugc liéu tir hoa, cdy, qua ... nhitng san pham
y duoc dé bién doi chat lugng do tac dong cua nhiét d6 nhu mau, thude tiém,
hooc mon.

c. Cong nghiép hoa chit:

* Ung dung quan trong nhét 13 sy hoa 16ng khi nhu: Clo, NH;, CO,,
HCI, khi d6t, khi sinh hoc ...

* Nho ky thuat lanh nén chu dong diéu khién tdc do cac phan ung hoa
hoc.

* Ung dung trong k¥ nghé san xuit vai, soi, to, cao su nhan tao, phim
anh ..

d. Piéu tiét khéng khi:

* Ngay nay khong thé tach roi ki thuat diéu tiét khong khi véi cac nganh

co khi chinh x&c, k¥ thuat dién ti, vi dién tr, may vi tinh, k¥ thuat quang hoc

* Piéu tiét khong khi ciing dong vai trd quan trong trong cic nganh cong

nghi¢p nhe nham dam bao chat luong san phém nhu cong nghi¢p dét,
vai, soi, thudc la

* Trong cong nghiép chin nudi dicu tiét dé dat téc do ting trong cao
nhat.

* Pieu tiét khong khi cong nghi¢p va dan dung nham tao diéu kién cho
con

nguoi dé song va lam viéc.



e. Siéu dén:

Nam 1911 nha Vat Iy Kamerlingh (Ha Lan) phat hién ra rang khi giam
dén mot

nhiét d6 rat thap nao d6 (nhiét do nhay), dién tré s& bién mat va kim loai
trd thanh siéu dan. Ung dung hién tuong nay dé tao ra cac nam cham cuc
manh trong cac may gia téc & cac nha may dién nguyén tir, nhiét hach, hodc
cac dém tir cho tau hoa cao tde ...

f. Sinh hoc Cryo:

Ky thuat lanh thAm do (con goi k¥ thuat cryd) véi nhiét do -80 dén
196°C duogc tmg dung trong viéce lai tao giéng, bao quan tinh dong ...

g. Thé duc thé thao:

Tao ra cac san trugt bang, duong dua trugt bang va truot tuyét nhan tao
cho cac dai hoi thé thao ngay ca khi nhiét d6 khong khi cao.

h. Cac @rng dung khac:

* Trong hang khong va du hanh vii try: tao ra nhiét do thép dé kiém tra
may

moc 1am viée trong diéu kién tuong ty.

* Trong khai thac md, trong co khi, trong y duoc ...

1.1.3 Ky thuat lanh & Viét Nam:

K¥ thuat lanh ngay cang dong vai trd quan trong trong viéc phat trién
kinh té & nudc ta, thuc vat ky thuat ¢3 xam nhap vao hon 60 nganh kinh té,
dic biét vao cac nganh ché bién thuc pham, hai san xuat khau, cong nghiép
nhe, diéu hoa khdng khi ...

Nhung nhuoc diém chil yéu ctia nganh lanh nudc ta hién nay 13 qua nho
bé non yéu va lac hau. Nudc ta chi ché tao dugc cac loai may NH; loai nho,
chua ché tao duoc cac loai may nén va thiét bi ¢& 16n, cac loai may lanh

freon, cac thiét bi tu dong.



Va dic diém quan trong khac la nganh lanh ¢ ta bi tdn man va phan tan,
khong c6 co quan trung wong chi tri nén khong duoc dau tu va phat trién
dung mirc. Cac don vi sir dung lanh thuong trang bi tu phat nén nhiéu khi gay
ra l1ang phi.

1.2. MAY LANH
1.2.1. Khai niém vé may lanh

May diéu hoa nhiét do con goi la may lanh 1a mot thiét bi truyén nhiét.
N6 truyén nhiét tr no1 ¢6 nhiét do thép (nguén nhiét) dén noi c6 nhiét do cao
(noi thoat nhi¢t) nguoc lai voi su truyén nhiét cta ty nhién.O nhirng vung khi
hau néng am quanh niam nhu mién Nam Viét Nam thi may diéu hoa nhiét do
(may lanh) chi bom nhiét theo mdt chiéu duy nhat 1a tir trong nha ra ngoai
troi, nén thuong goi 1a may lanh. O mién Bac Viét Nam, may diéu hoa nhiét
d6 bom nhiét theo hai chiéu mua hé thi truyén nhiét tir trong nha ra ngoai troi
thu hoi 4m vao, mua dong truyén nhiét tir ngoai trdi vao trong nha day hoi
nong ra ngoai.

1.2.2. Hiéu suit va cong suit ciia may lanh.

Cong suat cua may may lanh thudng duge ghi theo don vi Btu/h. British
thermal unit (Btu hay BTU): ning luong can thiét dé 1 pound (454g) nudc
tang 1én 1°F.1BTU ~ 1055J = 0,29Wh

May lanh nho nhét thuong thdy ¢ Viét Nam cé cong suit 9.000Btu/h
(=2,6375KW). O cac nudc khic c¢6 ban may lanh nho hon (khoang 4.000-
5.000Btu/h vira du dung cho 1 phong khoang 45m? hay 15m?). C6 1€ ghi theo
Btu/h thi ¢6 con s 9.000 dep hon s6 2,6375KW nén nha san xuat chi ghi theo
Btu/h.

Mot don vi khac lién quan dén mday lanh 1a ton of refrigeration (tan
lanh); d6 13 lugng nhiét 1am tan mot short ton (907KG) nude da chia cho sb

gidy trong mot ngdy, mot tin lanh twong dwong 12.000Btu/h.



S6 Btu/h d6 1a cong suat truyén nhiét giira hai phan cia may DPHND chu
khong phai cong suét tiéu thyu dién cua may. Cong suét tiéu thyu dién cua may
DHND 9.000Btu/h khoang 0,97KW, tic 1a hiéu Suat cua may khoang 2,72
lan. May tot hon-it hao dién hon thi hiéu sut c6 thé 1én dén hon 3 1an. May
(c6 cong suat) 1on hon thudng c6 hiéu suét cao hon.

That ngac nhién 1 nhiéu ngudi (ké ca & cac nuéc Pong Nam A va My)
dung don vi ngua dé chi cong suit may lanh, mot ngwa twong duong
9.000Btu/h (sic); mic du khong cé gi cho thay su lién quan giita 1 HP va
9.000Btu/h va 0,97KW.

1.2.3. Gidi han ciia may lanh.

Danh tir LANH biéu dién mot trang thai nao d6 cua vét chat khi nhiét do
ctia nd thap hon nhiét 6 mdi truong xung quanh. Vay gii han nao d6 cua
nhiét do moi trudng xung quanh dé phan biét giita NONG va LANH cuia vat
chat. Van dé nay chua dugc thong nhét trén thé gidi, song hién nay nhiéu
nuéc van 1ay nhiét do thich hop binh thudng 1a +20°C - +24°C lam giéi han.
Nhu vy thira nhan LANH biéu dién trang thai vt chat c6 nhiét do dudi
+20°C .

Trong k¥ thuat lanh phéan bi€t nhu sau:

* Lanh thuong: tdb <t° < +20°C

* Lanh dong: - 100°C < t° <tdb

* Lanh tham d¢: -272,999985°C < t° < -100°C
1.2.4. Lam khé khong khi.

Trong diéu kién khong khi néng am cta Viét Nam, may hat am cé y
nghia kinh té rat 16n ca trong cac nganh kinh té, doi séng tién nghi va ca diéu

hoa khong khi.
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Hinh 1.1: So do cdu tao may hat am
Cha thich: 1. Quat huéng ; 2. trucDan ngung tu ; 3. Dan bay hoi ; 4. May
nén ; 5. Phin say loc ; 6. Tiét lyu ; 7. Chau chra nuéc.

May hat am thuc chat 13 mot may lanh nhung cac thiét bi duoc sap xép
mot cach dic biét thu ty theo hudng khong khi vao dau tién 1a dan bay hoi rdi
dén dan ngung, quat gié va may nén, phia trén va phia dudi c6 vo bao che.
Duéi dan bay hoi c6 khay himg nudc ngung va binh hoac chau chtra nude
ngung. Phia trudc va phia sau c6 bo tri cira gié dé khong khi duoc hat qua.

Khong khi ¢ trang thai A c6 d6 am ¢, 1on. Khi vao dan bay hoi
khong khi dugc lam lanh t&i diém bao hoa va mot phan am A,= d; - d,
ngung tu lai trén bé mait lanh cua dan, khong khi am da dugc khir Am
trang thai B di vao dan ngung tu, duoc sudi nong dang dung am 1én
trang thai C cO (¢, < ¢1). Nhiét d0 t, 16n hon nhiét d6 t; chut it Nhu vay
khong khi d& dugc khir am.

May hut am lam viéc & nhiét do 20 - 10 °C duoc sir dung nhu mot
bo phan may diéu hoa khong khi. Ngay nay ngudi ta str dung may hut
am & nhiét dd cao hon 30 - 80°C vao coéng nghiép siy & nhiét do thap,
sdy O nhiét 6 thap d3 mang lai hiéu qua to 16n trong linh vuc sy néng

san, thuc phém, phim anh...



Nhiét d6 sdy giam lam cho chat lvgng san pham ting dang ké. Tuy
nhiét d6 sdy giam nhung thoi gian sdy khong ting. Nhiéu trudng hop
thoi gian sdy giam xudng con 1/3.Ning luong tiéu thu d6i khi chi bang
1/5 so véi phwong phap siy cd dién bang dau hoidc hoi dét.

May hat 4m 1a mot khéi hoan chinh, c6 vo bao che, c6 dudng gio
vao va ra. Toan bo may dugc dat trén gia c6 cac banh xe nén viéc di

chuyén d& dang.

Dan bay hoi
—
vao. ta
—
o TR i p=752%
t=45%C t=49°C
t°C | 45°C

S2%

Hinh 1.2 : Ché d6 1am viéc ctia may hat am

Su bién d6i nhiét do va d6 am cua may nhu sau: Khong khi vao co
nhiét d6 45°C, khi qua dan bay hoi duoc lam lanh xubng duéi diém bio
hoa (t = 25°C), vao dan ngung dugc sudi am Ién 49°c. khong khi vao co
do am 1a75%, trong dan lanh dat do am 100%, mot phﬁn ngung tu lai
roi xubng khay, khong khi qua dan ngung tu do am tut xudng 55% va
khi ra khoi may hat am xudng 52% va duoc thoi vao phong siy. Do kho

ctia san pham c6 thé xac dinh dé dang qua lugng nuéc ngung tu dugc.
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Céac thiét bi trong may hat am: May hat 4m chinh 13 may lanh nén
cac thiét bi cia noé cling giéng nhu cdc may ianh gébm may nén, dan
nging tu, dan bay hoi, phin sdy loc, van tiét luu (6ng mao) van chin.
1.2.5. Cac phuwong phap lam lanh.

Tir 1au con nguoi da biét loi dung thién nhién dé thoa man mot phan nhu
cau vé lanh. O cac nude 6n doi nguoi ta trir bang d4, cOn & cac nuwdce nhiét d6i
nguoi cd dai biét sir dung cac hang dong c6 mach nude ngdm nhiét do thap dé
bao quan thuc pham va luong thuyc.

Lam lanh nhan tao 1a cac qua trinh lam lanh nhd mdt phuong tién hodc
thiét bi do con ngudi tao ra.

1.2.6. Bay hoi, khuéch tan.

Mot thi du dién hinh 1 nudc bay hoi khuéch tan vao khong khi: khi phun
nudc lién tuc vao khong khi co cing nhiét 46, nude sé bay hoi khuéch tan vao
khong khi va trang thai khong khi s& bién ddi theo duong ding entanpi:

h

Hinh 1.3 : D4 thi h — x ctia khong khi 4m

Chu thich:
- t;: nhiét d6 kho (doc trén nhiét ké kho)
- t,: nhiét 6 wdt (doc trén nhiét ké bau uét)

- Ts: nhi¢t 4o dong suong
11



Tir hinh 1.3 ta thdy rang :

Tir diém 1 13 trang thai ban dau cua khong khi dén diém 2, d6 4m ting tir
o, dén o = 100%, nhiét d6 giam tir t; dén t,.

O ving néng va kho cé thé s dung phuong phap nay dé diéu hoa nhiét
d6. O nudc ta khi hau ndéng va 4m nén tng dung khong hiéu qua, trir nhiing
ngay nang gio tay.

Ung dung khac trong k¥ thut 1a may lanh hap phu khuéch tan: & gian
bay hoi, NH; 16ng bay hoi khuéch tan vao khi Hydro, 1a chéat khi dung cén
bang ap suét cho hé théng lanh
1.2.7. Hoa tron lanh.

Cach day 2000 nim, ngudi Trung Qudc va An Do di biét lam lanh bang
cach hoa tron mudi va nudc theo nhimg ty 1é nhat dinh.

Qua trinh hoa tan luén kém theo qua trinh thu nhiét, hiéu trng lanh phu
thudc vao ndng do va nhiét do diém cung tinh cia hdn hop.

Vi du:

+ Hoa tron 31g NaNO3 va 31 g NH4CI véi 100g nude ¢ t; = 10°C thi
hdn hop sé& giam dén nhiét d6 t2 = -12°C.

+ Hoa tron 200g CaCl, vé1 100g nude da vun, nhiét do s€ giam tur t; =
0°C

xubng t, = -42°C. Nhuoc diém phuong phap nay 1a gia thanh mudi cao
va phan 16n mubi c6 tinh in mon manh.

1.2.8. Phwong phap gian né c6 sinh ngoai cong.

Céc may lanh lam viéc theo nguyén 1y gian nd khi c6 sinh ngoai cong
goi la

MAY LANH KHi NEN. Pham vi tng dung rat rong 16n tir may diéu tiét
khong khi cho dén cac may san xuét Nito, Oxy long, may hoa 1ong khong khi
va khi d6t
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* Neuyén tdc lam viéc: Moi chit lanh 1a khdng khi hoic mot chat khi bat
ky, khéng bién doi pha trong chu trinh. Khi duoc nén doan nhiét s1 = const tir
trang thai 1 1én trang thai 2. O binh lam mat (BLM) khong khi thai nhiét cho
moi trudng & ap suit p, = const dén trang thai 3, sau d6 dugc gidn né doan
nhiét s; = const xudng trang thai 4 c¢6 nhiét o thip va ap suit thap. Trong
phong lanh khong khi thu nhiét ctia méi trudng & ap sudt ps = const va ndng
dan 1én diém 1, khép kin vong tuan hoan. Nhu vay chu trinh may lanh nén khi
gom hai qua trinh nén va gian n& doan nhiét, véi qua trinh thu va thai nhiét
dang ap nhung khong dang nhiét. Nhiét d6 t° dat duwoc phu thudc vao ts, pa, P2
va s& mii doan nhiét k. Cong cua chu trinh béng dién tich 1235

*So do lam viéc

Im
3 2 2
s ¢
Binh Bm mit § d;ﬂz‘ g
 Miydanol My nén = Y / P
» ) O __3 /
Bdn fn + M
Buing Lanh 3
N
1 _E % 1 ; 4 \qn
a) b e
) 5 5
Entopy s

Hinh 1.4 : Nguyén tic 1am viéc ctia may lanh nén khi
Chu thich : (a.Chu trinh lanh. b. Tru trinh lanh biéu dién trén d6 thi T —s )
1.2.9. Dung tiét luu.

C6 thé gidin nd khi khong sinh ngoai cong bang cach tiét luu khi qua co
cdu tiét luu tiru 4p suat cao p; xudng ap sudt thap p,, khong co trao ddi nhiét
v6i moi trudng bén ngoai va entanpi khong doi.
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Gidi Han can bang chat

Y REZrEF TN TSI TITA R AL STES S0 s

Py gy FrRE SRy VTR FFrSssrsrssrs.

@ Co ciu tiét luu @

Hinh 1.5 : Tiét luu khong sinh ngoai cong ctia mot dong luwu chat

Niam 1852 Jun - Tomson néu lén quan hé gita sy thay doi ap suat va

nhiét d6 qua qua trinh tiét luu nhu sau:

Blreeegiz)] e

Déi vai khi 1y tudng vi :

nén T(ﬂj TRy (1.2)
yT ] P

v =RL
=)

Do d6: o = 0: nhiét do khong thay doi sau tiét luu.

Déi vai khi thuc xay ra 3 truong hop, goi 13 hiéu tng Jun - Tomson:

* o> 0: nhi¢t d0 giam sau tiét luu

* o = 0: nhiét d6 khong doi

* o < 0: nhi¢t o tang sau tiét Luu.

O nhiét d6 mdi truong, chi trir Heli va Hydro c6 nhiét do ting sau tiét
Iy, €on hau hét cac khi va hoi sau khi tiét luu déu c6 nhiét 6 giam, dic biét
khi tiét luu hoi 4m hoic long.

Trong may lanh nén hoi, hip thu va ejecto, ngudi ta str dung céac thiét bi

tiét luu don gian, gon nhe thay cho may gidn nd rat cong kénh phirc tap.
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1.2.10. Dung hi¢u ng dién nhiét.

Nim 1821 Seebeck (Pirc) phat hién rang: trong mot vong diy dan kin
gdm hai kim loai khac nhau, néu d6t nong mot dau ndi va lam lanh dau kia thi
s& xuat hién mot dong dién mot chiéu trong day dan.

Pén nam 1837 Pentier phat hi¢n ra hién tyong nguoc lai: khi cho mot
dong dién mot chiéu di qua vong diy dan kin gdm hai kim loai khac nhau thi
mot dau ndi s& nong 18én va dau kia lanh di.

Hi¢u tng Pentier dugc goi la hi¢n twong nhiét dién va dugc trng dung
trong do dac nhiét do va ca trong k¥ thuat lanh.

Pé dat dugc d6 chénh 1éch nhiét do 1om, nguoi ta phai st dung cac cap
nhiét dién thich hop gém cac chat ban dan dic biét caa Bismut, Antimon,
Selen va cac phu gia.

* Cdu tgo va nguyén tac lam viéc:

2N 6

| ‘\\\ 4
2 = 20
: Y .,
&
| a,

+ 2 } —
Hinh 1.6 : Cap nhiét dién
Cha thich:
1 : Pong thanh phia nong
2, 3 :Cap kim loai ban dan khac tinh
4 : Pong thanh phia lanh
5, 6 :canh tan nhiét
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Nhiét luong mét ra Qo ti I¢ vo1 cuong d§ dong dién va thoi gian:

V&i: P - hé sb Pentier, phu thudv vao tinh chat vat Iy cua vat liéu pin nhiét
dién lam bang hai chat ban dan 1 va 2 ndi tiép nhau bang cac 1a dong

CAc pin c6 thé nbi tiép thanh nhiéu bd (hinh 1.6). Khi cho dong dién mot
chiéu di qua, thi trén mot dau s& mat dién Qg va bi lanh di dén to, con dau kia
thi dugc cung cép nhiét Q, va s€ néng 1én dén t,. Hiéu nhiét do co thé dat dén
60°K. M4y lanh nhiét dién dugc su dung kha rong rai nhung ning suét lai nho
(30 - 100W).

* Nhueoe diém:

+ Heé s6 lanh thap, tiéu tén dién 1on

+ Gia thanh cao

Vi du: Ding hdn hop 2 mubi NaCl/CaCl, véi ti 1¢ 1/1 1am lanh dong san
pham ¢ t° = -38°C (= t°otecti hdn hop) san pham khong bi thAm mudi NaCL
chi bi thim mudi CaCl,. Van dé ¢ day la ta thay mudi thir 2 (CaCly) bang 1
chat khac cho phép c6 thé thim vao thuc pham ma khong gy tac hai gi hodc
co khi con c¢6 1oi nira.

Qua nhiéu thi nghiém nguoi ta thdy dung dugc hdn hop NaCl/glyxerin
thi dat yéu cau hon, vi glyxerin thAm vao san pham thi cang tang do ngot thuc
pham (chi dung cho rau qua)

*Uu diém:

+ Khdng gay tiéng 6n, khéng cd chi tiét chuyén dong

+ Gon nhe, chac chan, dé mang xach, khong can mdi chat.

+ Chi can dién mét chiéu, thuén tién cho du lich va nong thon.

+ Chi can thay d6i chiéu d4u dién 1a chuyén dugc tir ti lanh sang ti nong

va nguoc lai
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1.2.11. Bay hoi chit 1éng.

Cac moi chat 1ong ding trong may lanh nén hoi, hip thu va ejecto 1a
NHs, nude va cac freon déu thuc hién qua trinh thu nhié€t & moéi truong lanh
bang qué trinh bay hoi & 4p suét thap va nhiét 6 thap, ddng thoi thai nhiét ra
moi trudng bang qué trinh ngung tu & ap suit cao va nhiét do cao.

Qua trinh bay hoi chét 1ong bao gio ciing gan v6i qua trinh thu nhiét. Vi
an nhiét bay hoi ctia chat 1ong bao gio ciing 16n hon rat nhiéu 4n nhiét hoa ran
nén hiéu Gmg lanh 16n hon. Chét 1ong bay hoi dong vai tro 1a moi chat lanh va
chat tai lanh quan trong trong k¥ thuét lanh. Trong d6 Nito long duoc sir dung
trong k¥ thuat lanh thAm do (Cry6), nhiéu truong hop Nito 1ong vira 1a moi
chét lanh vira la chat bao dam vi Nito 1a loai khi tro cé téc dung kim ham céc
qua trinh sinh hoa trong san pham.

1.2.12 Mbi chat lanh.

* Dinh nghia:

Tac nhén lanh 1a chat méi gi6i sir dung trong chu trinh nhiét dong nguoc
chiéu dé thu nhiét cia moi trudng c6 nhiét do thap va thai nhiét ra moi truong
c¢6 nhiét d6 cao hon.Tac nhan lanh tudn hoan dugc trong hé théng nho qua
trinh nén.

* O may lanh nén khi, moi chét lanh khong thay doi trang thai, luon &
thé khi.

* O may lanh nén hoi, mdi chat lanh thu nhiét ciia méi trudng xung
quanh trong thoi gian né bién doi trang thai.

* Yéu cau:

Do nhiing dic diém ctia chu trinh nguoc, hé thong thiét b lanh, diéu kién

van hanh ... nén tac nhan lanh can cé céac yéu cau sau day:
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a. Tinh chit hoéa hoc:

* Bén vé mit hoa hoc trong pham vi 4p sudt va nhiét d6 lam viéc, khdng
dugc phan huy hay polyme hoéa.

* Moi chat phai tro, khong an mon cac vat liéu ché tao may, khong tao
phan tmg voi dau boi tron, oxy trong khong khi va hoi am.

* An toan, kho chay va kho no.

b. Tinh chit 1y hoc:

* Ap suat ngung tu khong dugc qué cao, vi luc d6 do bén chi tiét yéu cau
16m, dé& ro ri tic nhan.

* Ap suat khong dugc qua nho, phai 16n hon ap suét khi quyén dé hé
thong khong bi chan khong.

* Nhiét do dong dic phai thap hon nhiét 46 bay hoi nhiéu: tdd << tbh

* Nhiét d0 to1 han phai cao hon nhiét do ngung tu nhiéu: tth >> tnt.

+ Nhiét d6 t6i han 13 nhiét do ma trén d6 trang thai khi khong thé chuyén
thanh trang thai 10ng duoc du c6 ting ap suét.

Vi du: tth (NH3) = 132, 9°C ; tth (CO,) = 31°C; tth (Ryp) = 112°C.

+ Nhiét 46 dong dic: tai d6 vat thé chuyén tir trang thai 16ng sang trang
thai rin.

*An nhiét hoa hoi va nhiét dung (c) cang 16n, cang tot vi lac ndy luong
moi chat hoan toan trong hé thong cang nho, ning suat lanh riéng khéi lugng
cang 16n.

* Nang suat lanh riéng theo thé tich qv cang 16n cang tot, vi llc nay may
nén va cac thiét bi s& gon nhe.

* P nhdt dong hoc cang nho cang tot, nham giam ton that ap suét trén
duong 6ng va cac van.

* Hé sb dan nhiét (1) va hé sb téa nhiét (o) cang 16n cang tot.
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* Moi chat hoa tan dau hoan toan c6 wu diém hon so véi loai khong hoa
tan hodc hoa tan han ché, vi qua trinh bdi tron s& t6t hon, thiét bi trao d6i
nhiét khong bi moét 16p trd nhiét do dau bao pht, nhung c6 nhugc diém 1a lam
tang nhiét do bay hoi va lam giam do nhét cua dau.

* Kha ning hoa tan nudc ciia mdi chét cang 16n cang tot, dé tranh tic Am
cho bo phan tiét luu.

* Moi chat khong duoc dan dién, dé co thé str dung cho may nén khi va
nira kin.

c. Tinh chét sinh Iy:

* Khdng doc hai d6i v6i nguoi va co thé sdng, khong gay phan Gng véi
co quan ho hap, khong tao cac khi doc khi tiép xac voi lira han va vat liéu ché
tao.

* Can c6 mui dé dé phat hién ro ri, c6 thé pha thém chat c6 mui vao
nhung
khong anh hudng dén chu trinh,

* Khong anh hudng xau dén chat luong san pham bao quan khi bi 1o ri.

d. Tinh kinh té:

* Ré tién

* D& kiém, nghia 1a moi chat duoc san xuat cong nghiép, van chuyén va
bao quan dé dang.

3. Mot so tac nhan dién hinh:

a. Méi chat vé co:

* Ky hiéu: vi cong thirc hoa hoc ciia cic moi chat vo co don gian nén it
khi str dung ky hiéu. Tuy nhién quy dinh nhu sau:

R7 - (hai chi sd ghi tron phan tir luong ctia chat)

Vi du: NHz : R717; HyO : Ryyg; Khdng khi: Ryog

Céc chét c6 cung phan tir lwong phai c6 ddu hiéu riéng phan biét
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Vi du: CO2, R7as, N2O, R7asa

* M6i chét dién hinh NH:

May lanh NH; duoc tng dung nhiéu nhat trong cong nghiép thuc pham.

+ Uu diém:

- Nhiét d6 bay hoi thap nhat dat duoc t° = - 67°C.

- C6 an nhiét hoa hoi 16n: r =313, 8 Kcal/Kg 6t° = -15°C

- R¢, nhiéu

- V& k¥ thuat d& phat hién ro ri.

- NH3 hoa tan hoan toan trong nudc nén néu co6 am va nude lot vao hé
thong thiét bi va duong 6ng ciing khong xay ra tit 6ng do nudc dong bang.

+ Nhuoc diém:

- Poc: nong d6 NHj; trong khéng khi > 0, 5% thé tich, véi thoi gian 30
phut s& gay chét nguoi.

- D& gay nd: thanh phan hdn hop nd trong khong khi 13 16 - 25%V.

- C6 tac dung lam ri dong

- Néu bi 10 ri NH; bi hdp phu vao san pham, gdy nén mui khé chiu va
1am ting do pH cta bé mit san pham, d& cho vi sinh vat phat trién.

- Khéng hoa tan dau

b. M@éi chat hiru co:

* Cac freon (F, R):

+ Dinh nghia: Freon 1a cac dan xuét halogen ctia cac cacbua hydo no
nhu: metan, etan, propan ...

Céc hop chat nay 1an dau tién duoc nghién ctru va thi nghiém vao nam
1882.

+ Ky hi¢u va tén goi freon: F_abc

Véi:a=sdnguyén ta C - 1
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b =sb nguyén tir H+ 1
¢ = sb nguyén tir F
Vi du:

- Dan xuat cua CH, :

+CFCly ky hieula F 11
+ CF2C|2 k}” hléu la F_12
+ CFH,Cl ky hi¢ula F 31

- Dan xudat cua CoHg :

+ C2F3C|3 k}" hléu la F_l 13
+ C,HsCl ky hiéula F_160

- Ddn xudt cua CsHg :

+ C3HgCly ky hiéula F_160

Néu trong coéng thirc cac nguyén tir Clo duoc thay thé bang cac nguyén
tr Brom thi ta viét chit B sau ky hiéu trén va thém mot chi sd bang sé nguyén
tor Brom.

Vi du:

+ CF3ClKy higulaF 13

+ CF3Brky hi¢u F_13B1

+ Uu diém:

- {t doc

- Khong mui hodc ¢6 mui thom nhe

- Khéng (hay it) gdy nd

+ Nhuoc diém:

- An nhiét héa hoi bé

- Freon khong hoa tan trong nudc, nén dé c6 hién tuong nut da.
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- Hon hop cua céac freon véi khong khi thi khéng doc, khong nguy hiém
(trir khi qué dic thi gdy ngat), nhung cac san pham phén hiy ctia chung khi ¢6
ngon ltra thi rdt nguy hiém vi tao khi doc 1a fosgen (OCCL).

- Céc freon hoa tan hoan toan trong dau, do d6 1am ting nhiét 46 bay hoi
va nhiét do ngung tu cua tac nhan. Khi ting luong dau trong tic nhan thi s&
giam luong tac nhan lam viéc trong hé théng, do d6 lam giam ning suit lanh
ctia “lkg biéu kién tic nhan lanh” (1kg biéu kién tac nhan lanh 13 luvong hdn
hop tac nhan lanh va diu may, nudc ... bang 1kg), dong thoi sé 1am tang do
nhét dung dich so véi tac nhan tinh khiét nén hé s cap nhiét (o) ciing giam.

Tuy nhién dau hoa tan hoan toan vao tic nhén lai c6 wu diém la khong
tao ra cac mang dau ¢ bé mat thiét bi truyén nhi¢, do d6 khong lam giam hiéu
sudt truyén nhiét.

- Nhuge diém 16n nhét cia freon 1a tha pham phéa huy ting ozon va giy
hiéu ing 10ng kinh 1am ndng trai dat.

* Tang Ozon va sy suy thodi:

Tang 6zon 1a tang khi quyén c6 do day chimg 40 km, cach bé mat trai
dat tr 10 - 50 km. Tﬁng 0zon duoc coi 1a la chin cua trai dat, chéng cac tia
cuc tim c6 hai ciia mat troi (1am chay da va gay ra cac bénh ung thu da ).

Niam 1950 (Paul Crutzen - Puc) da phat hién ra sy suy thodi cua tang
6zon, nhung mai dén nam 1974 (Powland va Molina - My) méi phat hién ra
tht pham 1a cac chét freon c6 chira Clo, va ba gido su dd duoc giai thudng
Nobel héa hoc vao nam 1995.

Freon tuy ning hon khong khi, nhung sau nhiéu nim né ciing dén dugc
tang binh luu, dudi tac dung anh sang mit troi chung phan huy cac nguyén tir
Clo. Clo tac dung nhu mdt chét xtc tac pha hay phan tir 6zon (03 — 02). Do
Clo ton tai rat lau trong khi quyén nén kha niang pha hily ozon rét 16n, uéc

tinh rang ctr 1 nguyén tir Clo c6 thé pha huy ti 100.000 phén tir ozon.
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* Hiéu tng 16ng kinh:

Nhiét do trung binh ctia bé mat trai dat khoang 15°C, nhiét do nay dugc
thiét 1ap nho hiéu tGng 10ng kinh can bang do khi Cacbonic va hoi nudc &
trang thai can bang sinh théi trong tang khi quyén tao ra. Chiing dé cho cac tia
nang luong mit troi co song ngin di qua mot cach dé dang, nhung lai phan xa
lai nhitng tia ndng lugng song dai phat ra tir trai dat, lam néng trai dat.

Hiéu ung 10ng kinh: 10ng kinh 1a mot hop thu ning lwong mat trdi, day
va Xung quanh lam bﬁng vat li¢u cach nhiét, bén trong dat tdm thu nang luong
son mau den, bén trén dit tim kinh tring. Anh nang mit troi c¢6 budc song rat
ngin xuyén quan tim kinh mét cach dé& dang va dugc tim thu hip thu ning
luong. Do nhiét d0 khong cao, nén tAm hép thu mau den chi phat ra cac tia
btic xa ning lugng song dai. Cac 16p kinh trang lai co tinh chat phan xa hau
hét cac tia burc xa dai, do d6 10ng kinh c¢6 kha ning by cic tia ning luong
mit troi dé bién thanh nhiét st dung cho muyc dich suéi 4m, dun nudc, siy ...

O trang thai can bang sinh thai, lwong CO, va hoi nudc co trong khi
quyén vira du dé giai nhiét do trung binh bé mat trai dat khoang 15°C. Nhung
trong qua trinh cong nghiép hoa, trang thai can bang bi con nguoi tac dong,
ngoai lugng CO, thai ra tir cic nha may nhiét dién va co s& cong nghi€p ngay
cang 16n, vi nhiéu freon ¢ hiéu tmg 16ng kinh 16n gap 5000 - 7000 lan CO,.
Dan dén trang thai can bang sinh thai bi pha v4, trai dat nong dan 1én, dan dén
hau qua kho ludng 1a bing gid vinh ciru ¢ hai cyuc trai dat tan ra, nudc bién
dang 1én thu hep dién tich canh tac, thoi tiét thay ddi, thién tai hoanh hanh ...

+ M®i chét lanh bi cdm: Ry1, R1z, Rz, Rsos ..

+ Mbi chat lanh quéa do: Ry, R401A/B, R401 A/B ...

+ Moi chit lanh cho twong lai 1a cac chit khong chira Clo nhu: Rigsn,

R507; R231 R717---
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* Cac hdn hop dong so6i: 1a cac hdn hop 6 2 hodc 3 thanh phan, nhim
muc dich dé ting cudng cac wu diém, va thuong cc chat thanh phan co nhiét
do soi khong chénh nhau qua 10°K.

Vi du: Rego = 73, 8% Ry, VA 26, 2% Ryss (KG/KQ)

Rsoz = 48, 8% Ry, VA 51, 2% Ry15 (Kg/KQ)

1.2.13 Chit tai lanh.
A. Dinh nghia:

Nhitng chat da duoc ha nhiét do khi di qua thiét bj bay hoi cua hé théng
may lanh va dugc dua di lam lanh vat khéc goi 1 chat tai lanh.
B. Yéu cau:

a. Tinh chét hoa hoc:

* Khong an mon pha hiy may moc, thiét bi

* Khéng chay, khong gay nd.

* Bén ¢ diéu kién lam viéc
b. Tinh chat Iy hoc:

* Piém dong dac phai thap hon nhiét do bay hoi yéu cau nhiéu.

* Nhiét d6 s6i phai du cao dé khdng bi bay hoi tén that vao méi truong.

* Hé s6 dan nhiét va nhiét dung riéng cang lon cang tot, vi chat tai lanh
can c0 tinh chat trao d6i nhiét tét va kha nang trit lanh 16n.

* Do nhét va khdi luong riéng cang nho cang tét.

c. Tinh chat sinh ly:

* Khong lam mat mau, mai, vi cia san pham

* Khong doc hai ddi véi co thé séng
d. Tinh kinh té:

* Ré tién

* D& kiém, dé van chuyén va bao quan
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C. Chit tai lanh dién hinh
a. Méi truwong khi : Khong khi, CO,, hon hop nito + hydro .

* O day khong khi 12 méi truong dung phd bién nhat vi

- Ré tién dau ciing c6 nhiéu.

- D& van chuyén vao tan cac noi can lam lanh.

- Khong khi khong doc.

- Khong khi d& diéu chinh van téc, luu lwong.

* Tuy nhién chat tai lanh bang khong khi cling ¢6 nhitng nhuge diém
sau.

- Hé sb cap nhiét a bé : a = 6 - 8 Kcal/m2h°C
Néu ting toc do chuyén dong cua khong khi thi a ting .Khi v> 10 m/s thi hau
nhu khong ting kha ning truyén lanh. Cho nén ldc nay tang van toc tic thém
quat, ton dién ... khéng loi vé mit nang luong .

- Khi tang van toc khong khi thi ting qia trinh dxy hoa cac san pham
lam lanh, bao quan lanh.

Tang v con kéo theo ting cudng qua trinh bay hoi am tir bé mat san
pham, gay ton that khéi luong ting, 1am cho rau qua, hoa chéng héo, chéng
hong.

- Tinh khiét vé phuong dién tach hdn hop, kho 1am sach tach VSV va
nhét 12 kho tach mui héi thdi (thudng mudn tay mui phai ding 0zén)

Cac moi truong khi tai lanh khac nhu N,, cling ¢6 cac uu nhuoc diém
riéng, vai muc dich diéu hoa khong khi thi khong dung cac méi truong tai
lanh nay, chi dung trong 1 sb truong hop lanh phuc vu k§ thuat san xuat ¢ cac
Xi nghiép hoé chét, duoc pham. Pnag cha y 13 cac méi trudng nay khdgn co
oxy nén khdng gay hién tuong oxy héa san pham, va vi dat tién nén ching

phai dung trong hé théng kin.
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b. Méi trueong tai lanh néng: thuong ding nuéc, nude mudi.

a. Uu diém:

- C6 hé s6 cap nhiét o 16n : o = 200 + 400 Kcal/m/s

Truong hop chat 1ong chuyén dong véi v = 5m/s thi hé sé cap nhiét a =
40000Kcal/m2h°C. Do vay lam lanh trong mdi truong long rat nhanh, diéu
nay c6 ¥ nghia quan trong khéng nhitng vé mat kinh té 1a rdt ngin thoi gian
san xuat ma con dam bao duoc pham chat caa san pham vi phan 16n céc san
pham chi ¢6 1am lanh nhanh thi mai tét, gitt duoc nhiéu tinh chat ban dau.

- Dung méi truong long thi tranh duoc su hao hut khéi luong, tranh duoc
hién twong oxy hda san pham.

b. Nhweoe diém.

- Mot s san pham khdng cho phép tham wdt nén khong thé dung moi
truong 1ong dé 1am lanh duoc .

- Ban thiu, am uét, d& bi meo mdc, ri .. va chong hong thiét bi.

- Nuéc mudi tham vao san pham 1am lanh dan dén anh huong pham chét
ciia san pham.Vé mau sic thi trong mudi co it hop chat Na. NaCl c6 mau
xanh da troi. Trong nudc hdn hop nay cho phan ang kiém (Na. NaCl. NaOH)
pH =8 + 8, 3 nén n6 1am trung hoa axit trong san pham lam cho VSV d& xam
nhap va phat trién. Do d6 t6t nhat nguoi ta phai 1am lanh va 1am lanh dong
san pham d dugc boc gai, ki bang nilon, gidy chéng thim uét (phuong phép
Khristodulo).

- M6i truong nudc mudi 1a mdi truong thich hop cho loai VSV wa man
(chiu dugc &p suat tham thau cao). VSV nay lam nut (xé doc) cac phan tir
Protit, 1am cho protit c6 kha ning hat mudi man thém, qua trinh nay c6 hiéu
qua nhat trong giai doan chin hoa hoc, vi Iic 4y protit c6 nhiéu nhom axit
amin tu do va & nhiét do thap hon nito trong nhdm — NH, thi ho4 tri 3 chuyén

sang hoa tri 5 lién két véi mudi.

26



Luc ndy protit tré nén hao nudc. Pac diém nay dugc tng dung trong ky
thuat mudi c& & nhiét do thap.

- Mudi dn (NaCl) luon ludn c6 chira cac hop chat mudi khac nhu CaCl,,
MgCl,, KCI ... CaCl, lién két vai protit va axit béo tao thanh albaminat canxi
khong hoa tan, 1am ting d6 ciing cua san pham, giam mic do tiéu hoa cua san
pham. Ton Mg++ sinh ra vi dang va lam san pham bi ciing KCI tich tu ¢ thuc
pham va gy bénh viém c6 cho nguoi an phai né (chinh 1a do K+)

- Dung dich NaCl khi bi ban rat kho 1am sach.

- Dung méi truong long dé tai lanh c6 thé gap nguy hiém vi chét tai lanh
dong bang trong duong ong gay no v 6ng va thiét bi (hé thong kin).

Vi du:

Dung chat tai lanh c6 nong do NaCl 1a 1 thi t°db cua né 1a -13°C, néu dé
t°<13°C thi x4y ra qua trinh déng bang .

* Khic phuc:

- Pé khac phuc hién tuong an mon thiét bi khi dung dich nuéc mubi
nguoi ta bo sung vao chat chéng dn mon.

- Pdi voi dung dich NaCl thi dung: 1m3 dung dich pha 3, 2 kg Na,
Cr,0,2H,0 (c6 thém 0, 27 kg NaOH cho 1kg Na,Cr,0; tac dung nhu trén),
mdi ndm 1 1an thém % luong ban dau Na,Cr,0; va NaOH hay c6 thé dung 1,
6 kg Na,HPO,.12H,0 cho 1ml dung dich NaCl (hang thang)

- P6i véi CaCl, nguyén chat thi an mon kém: Trong thuc té khdng co
CaCl, tinh khiét nén thém chat chéng an mon nhu sau: 1m3 dung dich CaCl2
thi ding 1, 6 kg Na,Cr,0; (c6 thém 0, 27 kg NaOH cho 1 kg Na,Cr,0; dé
chuyén bicromat thanh trung tinh Na,Cr,0, ).

Trudce d6 phai trung hoa dung dich d¢én pH = 7. M&i nam 1 1an phai thém
lwgng Na,Cr,0; va NaOH ban dau.
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- Bé khic phuc hién tugng dong bang thi ta chon nhiét do chat tai lanh
long sao cho co khoang nhiét o du tinh theo qui chuan nhiéu nudc cho phép
nhu sau:

+ Nhiét do nudc mudi thap hon nhiét d6 yéu cau trong chirng 5 + 7°C

+ Nhiét d6 bbc hoi tdc nhan lanh thap hon nhiét do nudc mudi.

- Nhiét d6 dong bang ciia nuéc midi thap hon nhiét d6 bay hoi cua tac
nhan lanh 5 + 8°C

- Bé khac phuyc hién tugng tham mudi vao san pham khi uép lanh nguoi
ta dung 1 hon hop mudi ché khdng ding riéng 1 tha mudi.

Nam 1910 & Paris dng Zurosinacv di thi nghiém va két luan : “Hién
twong thAm mudi chi xay ra & nhiét do cao hon nhiét do otecni”. Két luan nay
da bac bo thuyét cho rang qla trinh khuéch tan (trong d6 c6 sy tham mudi)
chi do sy chénh léch ndéng do.

Ta biét rang sy khuéch tan ti 1& vdi AC nhung diéu dé chi phi hop véi t°
> tootecti & t°< t°otecti thi sy khuéch tan xay ra cha yéu phu thudc vao lec
day va luc hat giira cac phan tir trong dung dich.

Vi du: Dung hdn hop 2 mudi NaCl/CaCl, vai ti 1& 1/1 1am lanh déng san
pham & t° = -38°C (= t°otecti hdn hop) san pham khéng bi tham mudi NaCL
chi bi tham mudi CaCl,. Van dé ¢ day la ta thay mudi th 2 (CaCl,) bang 1
chat khac cho phép c6 thé tham vao thuc pham ma khong gy tac hai gi hoac
co khi con ¢6 loi nira.

Qua nhiéu thi nghiém nguoi ta thdy dung duoc hdn hop NaCl/glyxerin
thi dat yéu cau hon, vi glyxerin tham vao san pham thi cang ting do ngot thuc
pham (chi dung cho rau qua)

c. Chat tai lanh rin:

Thuong dung 1a da uét, da kho, otecti cing

a. Pd wot: (nude dd) gdm c6 nude da thién thién va nude da nhan tao.
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* P4 thién nhién: La nuwdc qua qua trinh hinh thanh va san xuit né déu
dira vao lanh cuaa thién nhién. Tuyét cling 1a d4 thién nhién.

* Nudc da nhan tao: Pugc san xuat & dang khéi (cay 10, 20, 25, 50kg)
dang vién (o 30 + 100 mm, cao 40 + 100nm) dang vay, bot nhu tuyét ...

Pa khéi khi ding phai nghién nho dé 1am lanh dong nhanh, dang vién thi
c6 thé dung ngay, dang dung dé udp va tron vao bot thit nghién trong san xuét
dam bong, x(c xich, banh keo (cho phép tao d6 4m cuia san pham )

N6i chung nudc da déu duoc 1am lanh t6i nhiét do thap (t° = -7 + 8°C)
khi bao quan chling can nhiét d -2 + -4°C. Tan ra cho t° = 0°C

An nhiét tan chay cua bang da 1a 72 Kcal (80 Kcal/kg) con tuyét c6 an
nhiét tan tuy vao do x6p (tuyét cii hay mai)

P4 thién nhién thi ré tién nhung thuong chi lam lanh gian tiép vi ban,
nhiéu VSV. Béi vai ding uép lanh thuc pham tryuc tiép vao d4 an thi can phai
dat tiéu chuan khdng qua 100 vi khaun va hoan toan khong cé coli. Trong san
Xuat nguoi ta phai ding nudc sach di sat trung, dung hoa chat NaClO,
Ca(OCl),, NaNO, NaNO:..

Cac mudi hoi, khi hoi 1a chat ty né sét tring. N6 cé tac dung bién tinh
protit cia VSV. N6 cd sat triing gian tiép bang cach tao thanh nhiing nguyén
tr oxy c6 nang luc oxy hoa manh. Thi nong d6 trung binh cua clo hoat dong
tn tai trong nuéc cho phép khong qué 50 + 80 mg/lit. Néu nhiéu mudi hoi va
nhiéu khi Clo thi nudc da s& c6 mui khong thich hop dung cho thuc pham.

b/ Da kho (tuyét cacbonic)

Pa kho bay hoi khdng qua trang thai long (thang hoa) nén dugc ung
dung thich hop cho bao quan nhiéu loai san pham ca viéc ding lam lanh dong
thuc pham.

Diém can bing 3 trang thai R-K-L (diém 3) 1a p = 5, 28 ata, t° = -56,
6°C.Néu P <5, 28 ata va t < - 56, 6°C thi CO, chuyén truc tiép ran . Chinh vi

29



vay & diéu kién ngoai khi quyén ( p ?? tuyét CO, thing hoa. Nhiét do dat
duogc khi thing hoa 12 -79°C, an nhiét thang hoa (bay hoi) r = 137 Kcal /kg.

Dung da khé bao quan thuc pham tét, nhung xuat d¢a kho phuc tap va dat
hon san xuat da wét nhiéu (gap 10 lan)

c. otecti cung .

Dung hdn hop lanh dong cua 2, 3 mubi ding theo thanh phan otecti dé
c6 nhiét do tan chay thap. Dung dich cac mudi dy cho vao cac thung kim loai,
dem 1am lanh dong, sau d6 xép vao phong bao quan san pham.

1.2.14. Cac don vi do lwong.
- Chiéu dai: 1inch=0,0254 m
1 feet =0, 3048 m

- Khéi lwong :

1 Ib (pound) =0, 4536 kg

1ton (uskg)= 2240 Ib = 1010 kg .

1ton (us short ) = 2000 Ib = 907 kg.

- Ap suit :

1kg/cm2 =1 at =0, 981 bar

1bar = 100.000 N/m2

1mmH20 =1 kg/m2 =9, 81 N/m2 =0, 098 mbar

ImmHg = 1, 332 mbar

1Pa = 1IN/m2 =0, 01 mbar

- Cong nhiét lwong :

1KWh= 3600 kJ

1kGn=9,81J

1kcal = 4, 187 kJ

1BTU=1, 055 kJ
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- Cong suat dong nhiét :

1kGm/s =9, 81 N=9.81J/s

1HP=745,5N

lkcal/lh=1,163 N

1BTU/h =0, 293 W

1USRT ( tan lanh My ) = 12000 BTU/h = 3516 W

- Nhiét d¢ :

T°C = ( TOF - 32)*5/9

T°K=273,15+T°
1.3. MAY LANH SU DUNG INVERTER,

1.3.1. Inverter :

Cac may lanh do1 méi c6 mach dién inverter, dé diéu chinh giam duogc
cong suat, chi tao cam giac dé chiu cho nguoi dung chir khong tiét kiém dién
hon loai may thuong nhu van dugc quang cao. Nho giam duoc cong suit nén
khi da dat dén nhiét 6 da chon trudc, may lanh inverter s€ tu gidm cong sudt
sao cho lwong nhiét bom ra ngoai dung bang luong nhiét truyén vao phong va
sinh ra trong phong, nhu vay nhiét d6 trong phong s& khong thay doi, rat dé
chiu cho nguoi ding. Con loai may lanh thuong s& ngung bom khi di dat dén
nhiét 46 da chon, va luong nhiét bén ngoai truyén vao phong ciing nhu sinh ra
trong phong s& lam nhiét o trong phong tang lén tur tir; khi nhiét d6 tang cao
hon nhi¢t d§ da chon 1 d9, may lanh s& bat dAu bom nhiét tro lai véi cong
suat ¢ dinh cta no; vay la nhi¢t do trong phong s€ 1én Xuéng déu d3n quanh
nhiét d0 da chon. Mac du nhiét d§ trong phong chi thay ddi co 1 do, nhung

nhitg ngudi nhay cam ciling s& cam thay khong dé chiu ldm.
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Sau ddy la I vai wu va khuyét dwoe ligt ké nhw sau
a.Uu diém:

No6i dén Inverter 13 trude tién phai néi dén kha nang tiét kiém dién vén 1a
sO truong cta dong nay. M tiét kiém dién dao dong tir 30 — 90% dién ning
s0 voi cac loai may lanh thong thuong str dung cong nghé rd le cam bién hiét
do . Vé khoan tiét kiém dién nay néu so sanh vai sb tién thanh toan héng
thang chi bang 1/3 so voi dong Non-Inverter thong thudng.

Diéu dang cha y nhit 13 kha nang duy tri nhiét d6 phong cuc ki 6n dinh.
Luén duy tri duoge muc tnhiét do duoc dit sin trén Remote. Didu nay sé khién
chling ta khong cam thiy quéa néng hay qua lanh khi ding céng nghé nay. Dic
biét 1 ludn tao khong khi dé chiu va may van hanh & yén tinh.

Nhim nang cao tinh chuyén nghiép ciing nhu nhiing tinh ning vuot troi
vé diéu hoa khong khi thi hién nay méy lanh dan dung c6 trang bi thém céc
tinh ning nhu khir mui (plasma), tao ion gitp cho bau khong khi trong phong
ban tré nén trong sach va dé chiu hon.

Rét thich hop cho ngudi dung nhay cam vé nhiét d6 va cho nhiing bé so
sinh (nhiét 6 an toan cho bé & murc 28-29*C ludn ludn chinh xac) cho phép
chay & mirc 120-125% cong suét khi phong chua du lanh trong vong 45-1h .
Sau khi du lanh thi s& giam & mirc 50-75% cong sudt tuy theo bd bién ting
kiém soat.

b.Khuyét diém:

Vi 1a dong diéu khién hau hét bang cac vi mach dién tir nén may rat khé
chiu v& dién 4p. Piéu kién ban dau khi lip dat may 1a ban phai dap tmg dung
chuan dién 4p ma nha san xuét dé ra - 5% . Cho nén khi lip dit Inverter phai xac
dinh duoc dién 4p ngudn phai & mirc 6n dinh (c6 thé gan 6n 4p néu can thiét)

Vi 1a dong diéu khién hau hét bang cic vi mach dién tir nén s& d& hong
héc khi gap thoi tiét qua khéc nghiét nhu cai néng ban trua nhu thiéu dét,

nhitng ngay néng am lién tuc. Mic du duoc thiét ké lip dit bén ngoai troi
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nhung ban can phai chi ¥ vi né ching khac gi chiéc may tinh cao cap khi bi
phoi mua phoi ning ngay dém.

Ti 18 sira chita thanh cong va linh kién thay thé thap do linh kién méi ko
c6 ma chi la linh kién cii sang loc lai cho nhau.

Cu thé hon 13 nha cung cp hién nay hau hét chi ban nguyén may chtr ko
ban linh kién 1é.Gia thanh mac gan gap doi so v6i loai may Non-Inverter ciing
cong suat.Khong co kha nang chay mtc PowerFul qua 1au. Tire phong phai
dung chuan, lanh nhanh r6i may giam céng suat lai thi méi bén. Cang chay
PowerFul bao 1au thi may cang giam tudi tho bay lau.

Do d6 kha ning tiét kiém dién chi thiy duoc 1 khi phong da lanh doi hoi
ché d6 bao tri lién tuc, dinh ki nhiéu lan trong nim. Khong cho phép chay
trong phong c6 diéu kién qué tai so voi cong suat may.

1.3.2 Non-Inverter :

Ma4y chi c6 chay ¢ 1 ché do duy nhat 12 PowerFul, do d6 néu dit nhiét do
la 16° hay 24°C thi d6 lanh ciing nhu nhau. Khéng c6 kha nang tiét kiém dién.
Céach nhan biét rat rd 1a & bd phan bén trong cua dau lanh khong c6 mach dién
ttr, chi bao gdm 1 Capa cho Compressor va 1 Capa cho FANMotor.

a.Uu diém:

Chay rat bén bi cho phép chay qua tai ¢ thoi gian cao hon so véi linh
kién, hong hoc rat dé nhan biét, sira chita bao tri ciing dé ndt gia thanh may
kha ré. Pép tmg duoc nhu ciu chay qua tai hay chay trong phong kich thuéc
16n hon so v&i may.

b.Khuyét diém:

Khong c¢6 kha ning tiét kiém dién. Lic nao mdy ciing chay & muc
PowerFul. Do chi c¢6 duy nhit 1 Sensor cam tmng trén UnitIndoor nén
Compressor d& hong néu dé nhiét d6 qua gan véi nhiét do ban dau ctia phong .
Vi du : néu nhiét do phong ban dau cua 1a 30*C thi tdt nhat nén dé & murc 24-
27*C . Nham han ché may chay & tinh trang cup tat lién tuc, c6 thé gay chét

Compressor bat cir lic nao.
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CHUONG 2.
HE THONG MAY NUGOC UONG NONG - LANH

2.1. KHAI NIEM MAY NUOC UONG HAI CHE PQ
2.1.1 Dit van dé

Trong doi sdng sinh hoat hién nay tir cac gia dinh dén cong so thuong
trang bi mot may udng nudc nong - lanh dé cung cip nudc udng cho cac
thanh vién trong gia dinh hoac nhan vién trong cong s6.

May nudc ubng nong - lanh thuong duoc thiét ké trong cuing mot khoi,
hinh thtrc va kiéu dang ciing nhu tinh ning ki thuat rat da dang.

Nhin chung 1a cic loai may uéng nudc néng - lanh cua cac hing khac
nhau c¢6 thé khac vé kiéu dang nhung déu cing chung mot nguyén 1y, déu trén
c6 so tich hop hai hé thong riéng biét :

- Hé dun ndng dé tao ra nuGe nong

- Hé 1am lanh dé tao ra nuéc mat

Hai hé nong lanh hoan toan ddi 1ap nhau vé cbéng ning va nguyén 1y,
trong d6 h¢ dun nong kha don gian va khong phuc tap nhu hé¢ lam mat.

2.1.2 Phwong thirc tao nhiét dd dé dun sbi nuéc & voi nong.

Pé dun nudc ndng trong may ngudi ta sir dung hé théng dién tro dé tao
nhiét.Nudc tir sau bd loc duogc dua vao binh dun.

bién tro duoc cép nguén va dun gia nhiét cho nudc. Viéc gilr nhi¢t do
dun nhd mot role nhiét do khong ché theo mot gia tri tu dat trude.

Khi nhiét d6 giam thi role dong dién cap nhiét, khi nhiét d6 dén ngudng
thi role tac dong cit dién.

Viéc khéng ché muc nudc ciing dugc giam sat tu dong dé tranh cho
nudc trong binh dun qua can hoac qua cao, ludn gilr nude trong pham vi cho

phép.
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2.2. CAU TAO CUA MAY PUN NONG VA LAM LANH NUOC UONG
A. Cic thiét bi trong hé théng
a. Phén lam lanh

May nén: La loai may nén kin co cau nén la piston, cong suat tu
1/6 -1/10HP. Ngudn dién sir dung 1 phase, dién ap c6 thé 110V hoic
220V.

Dan bay hoi: St dung dan bay hoi lam lanh tryc tiép va dugc quan
xung quanh bau chtra nudc udéng lam bang inox va dugc boc mot 16p
cach nhiét.

Dan ngung tu: St dung dan ngung tu lam mat bang khong khi ddi
ty nhién hodc doi luu cudng bic (quat).
b.Phdn lam néng

Gom mot day nung nong, cong suat khoang 150W, dit trong bau
chra nudc néng lam bang inox. Xung quanh bau néng duoc boc mot
16p cach nhiét. Day nung néng dwogc cach dién tét.
c.Cdc thiét hi cung cdp va xiv Iy nwéc

B¢ loc tho: co thé lam bé‘mg chi, mun, voi, nudc duge di qua bd
phan nay dé loc can ban.

Pén cwe tim: dung dé diét khuan ngudn nudc, dugc chua trong
6ng thuy tinh va duogc dit % frong mot dng inox.

Baiu chira nuwéc lanh va nwée néng: duoc lam bang inox, xung
quanh dugc boc mot 16p cach nhiét dé lam giam ton that nhiét.

Van xa nwéc: dung dé dua ngudn nude di xu 1y ra ngudi st dung.

Ngoai ra, d¢6i véi nguon nude c6 ap luc yéu, nguoi ta cé thé lap

thém bom phu dé dua nudc vao cac bau chua.
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Trong thuc té c¢6 hai loai may nudc udng néng lanh (co thé chi co
nudc lanh). Néu cac may st dung ngudn nudc 1a nude da xir 1y xong thi
khong can cac thiét bi xur 1y nudc.

*Nguyén ly hoat dong

Cay nudc néng lanh 1lam néng va lanh nuéc phu hop véi nhu cau sinh
hoat ctia con ngudi, vol ndéng cia cady nudc dun s61 nudc may, & nhiét do
khoang 90-94 ° C (201 ° F) (gan sdi), voi lanh cho nuéc lanh & nhiét d6 10-15
d6. Co loai cAy nudc cao cap con ¢ kha ning loc nude .

Cay nudc nong lanh tré nén phd bién vao nhitng nam 1970. Cong ty In
Sink Erator mua lai cac Precision H & H nha san xuit cia cdy nuéc dau tién
nam 1973.

Binh nong cua Cay nudc nong lanh dun nong/lam lanh mét lwgng nho
¢ trong binh nudc nén noéng/lanh rat nhanh. Binh chita nudc néng nho,
khong mat nhiéu khong gian, do vay khong ton nhiéu dién nang khi dun nong,
d6ng thoi cling khong lang phi dién dé nudc giit nong/lanh, phi hop dé chung
ta cO thé c6 ngay 1 vai cdc nudc ndng ngay sau vai phut, sau d6 néu st dung
gan hét lugng nudc néng/lanh nay thi can thoi gian nhu vay dé tiép tuc 1am
nong/lanh nudc mai.

Nuée duge lay tir binh nudc tinh khiét hodc voi nude truc tiép tir ngudn
nudc cong cong, sau khi duoc lam nong, lanh dén nhiét do thich hop (do cac
cam bién nhiét d6 gin bén trong may) ty dong dimg qua trinh 1am néng lanh
va gilt néng/lanh duy tri & nhiét do nay.

Co ché Hoat djng

Hau hét cac loai cAy nudc nong lanh, bén trong c6 mot thung cach nhiét
nho giit nudc trong cac bé chira & nhiét do thich hop. Khi xtr Iy dugc nhan voi
nong lanh, mét lugng nudc chay ra phuc vu cho nguoi st dung, mot luong
nudc chua lam nong/lanh s€ chay vao khoang lam nong, lanh bén trong cay

nudc va chiém cho cac nudc da chay ra tir voi. Lugng Nudc nay sau d6 dugce
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nung nong lén td1 khoang 90 ° C (véi binh nong), 1am lanh khoang 10-15d6 1a
da san sang dé su dung cho muc dich nhu giai khat, pha nudc, tra, cafe... sau
d6. Cac cay nudc ¢ cong suat 1am nong 750 W nong c6 thé cung cip 1én dén
50-60 ly nuéc mdi gio> & nhiét 30 & nhiét dd nay. Mot s6 loai duoc trang bi
mot hé thdng loc dé loai bo chat giy 6 nhiém khac nhau, va c6 thé pha ché
nong hodc lanh nudc loc. Nang cao hé théng loc lam giam vi clo, mui, trAm
tich, ky sinh tring nguy hiém va dong vét nguyén sinh nhu Cryptosporidium,
hoa chat doc hai, kim loai nang nhu chi va cac khoang chat nguy hiém (cong

nghé may loc nude RO hién nay).
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CHUONG 3.

MAY PUN NUOC UONG NONG - LANH PHUC VU
GIA PINH VA CONG SO

3.1. PAT VAN PE

Hién nay may dun nuéc néng lanh duoc thiét ké v6i nhidu mirc cong
suit khac nhau tiy theo nhu cau st dung, cling chinh vi viy cong suat cta
mdi may ciing 16n nho khac nhau.

Trén thyuc té ¢6 hai loai may uéng nudc nong lanh duge cling cép trén thi
truong, do l1a :

- May udng nudc nong lanh str dung ngudn nude da xir 1i.

- May udng nudc nong lanh st dung ngudn nudc may.

Tuy theo mirc d6 va tiy theo thi hiéu mdi hang thi thiét ké vai cac kiéu
dang cong nghiép khac nhau va cling véi cac chat luong khac nhau.

Mot trong nhitng van dé dugc quan tim nhat d6 1a chat luong dau ra cia
nuée. Piéu nay duge “Uy ban an toan vé sinh” kiém nghiém va cho phap xuat
xuong.

3.2. MAY LAM LANH, CAC THIET BI LANH TRONG HE THONG.

Hé théng lanh 13 mot hé théng hoat dong ap suit khép kin, bao
gdm cac bo phan chinh sau day: may nén, dan ngung tu, dan bay hoi,
binh loc/ hut 4m, van tiét luu, binh tach 1ong, mit gas.Sau day la chi
tiét tirng bo phan.

3.2.1. May nén.

May nén sir dung trong mdy udng nudc nong lanh 1a loai may nén

kin. Moi chat lanh c6 thé dung 1a Ry,

Rs02 hodc Ryzsa.
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Lam viéc hiéu qua trong diéu kién tdc d6 thay d6i.May nén diéu
hoa nhiét do st dung tat ca cac loai may nén, co thé 1a may nén piston
hodc nhiéu xylanh. Loai may nén hay dung 1a may nén piston doc truc.

Nhiém vu: Ciing nhu trong cac hé thong lanh khac, may nén co
nhiém vy hat hoi méi chit lanh thép ap, sau d6 nén hoi moi chét lanh
thanh hoi qua nhiét cao ap cb ap suit va nhiét do cao.

May nén st dung trong mdy lanh c6 nhiéu loai khac nhau nhu:
Kiéu dia chéo, kiéu truc khuyu, kiéu canh gat xuyén.

Kiéu truc khupu: Loai may nén nay thuong duoc dat dung. Bién doi
chuyén dong quay cua truc khuyu thanh chuyén dong tinh tién cia
piston.

Kiéu dia chéo: Céc piston dugc dat trén mot dia chéo, khi mot phia
piston ¢ hanh trinh nén thi phia kia 1a hanh trinh haut.

Kiéu cdnh gat xuyén: M&i canh gat cia may nén canh gat xuyén
duoc ché tao lién voi canh d6i dién ciia nod, co 2 cdp canh gat nhu vay,
mdi cip dat vudng goéc véi nhau trong khe cua rotor. Khi rotor quay,
canh gat dich chuyén theo phuwong huéng kinh trong khi 2 dau né truot
trén mat trong cua xi lanh.

Cac may dung trong diéu hoa nhiét do phai c6 nhing chi tiét nhu
cum bit kin ¢6 truc, vong bi, clapé co do tin cdy cao, it hu hong.

Cac van hat va van day c6 bd tri cac dudng dé lap ap ké hoac dé
thao tac khi stra chira.

Cau tao bén trong cua mdt may nén piston doc truc gdm: Banh dai
trén khop nodi dién tir dung dé lay truyén dong tir dong co.

Khi khoéng c6 dong dién mot chiéu chay qua cudn diy bo ly hop,
khi d6 banh dai quay tron (piston khéng cuyén dong).

Khi c¢6 dong dién chay qua cuodn ly hop tir, khép ndi lam viéc kéo

may quay nhd két cAu dit biét ctia vong bi diia nén dia cam quay theo
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va lat di 1at lai ddy piston tinh tién qua lai, thuc hién qué trinh nén va
hut moi chat, tuy nhién 1a cac thanh ndi dic biét c6 khdp ¢ 2 cau 2 dau
gén 1én piston va dia cam hoat dong.

Vi may nén hd nén phai c6 cum bit kin ¢6 truc ¢é moi chat khong
bi ro ri.Trén may nén c6 lap 2 van hut va day co cac dau ndi cho ap ké
vé cac dau ndi cho cong viée stra chira va bao dudng.

3.2.2.Dan ngung tu.

La toa nhiét.

Hinh 3.1 : Cau tao dan ngung tu
Dan ngung tu duoc ciu tao bé‘mg mot 6ng kim loai (nhom) dai va
duoc uéng thanh nhiéu hinh chit u ndi tiép nhau xuyén qua cic cach tan
nhiét bang nhdm mong nham muc dich ting dién tich trao doi nhiét cho
thiét bi ngung tu. Hai dau cua dudng dng ctia dan ngung tu duogc bd tri
hai co néi dé lap cac ong ddn moi chat vao va ra.

Bo ngung tu duoc lip trudc dau xe, phia trudc thung nudc giai
nhiét dong co. Nhiém vu cua dan ngung tu ciing nhu trong cac hé thong
lanh khac 13 giai nhiét cho hoi méi chit qua nhiét cao 4p do may nén
nén 1én va giap moi chat ngung tu thanh 1ong cao ap.

Dan ngung tu duoc 1am mat nhd mot quat hudng truc dugce bd tri
phia trong dan ngung, va ché do gidé lam mat & trang thai hut.
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3.2.3. Binh chira loc/hiit am.

¥ Cong tic
ap luc cao

Hinh 3.2 : C4u tao binh chtra loc /hat 4m

Chu thich:

1: Tir Dan ngung t&i

2: Ludi loc

3: Chat khir am

4: Ong lay long da dugc loc

5: Dén Van Tiét luu

6: Kinh quan sat gas (Mit Gas)

Do tdc @0 may nén ludn thay doi theo téc do dong co nén can phai
c6 du trir mdi chat cho hé théng nham tranh hién tuong tiét luu hoi 1am

giam ning suét lanh cua hé théng.
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Phin sdy loc, mét ga duoc lip chung trong binh chtra. Dung tich
ctia binh chtra khong 16n, khoang 450g dén 680g R12 dy trit. Pé hut 4m
va axit cho hé théng, trong binh dugc chtra c6 céc chit hat am (hat
sillicagel d6i vai R12 va XH7, XH9 doi vdi R134,).

Cac ludi thép c6 kém theo ludi dém bang bong thuy tinh lam
nhiém vu cua phin loc (loc can, ban co hoc).

Mit gas thuong duoc bd' tri trén duong din long dén cac van tiét luu
hodc ngay trén dinh binh chira. Trén mat gas thudng c6 chi thi mau dé
nhan biét tinh trang moi chat trong hé thong.

Nhu vay, nhin vao mau va tinh trang chuyén doéng ciia dong moi
chat trong mat gas c6 thé dé dang danh gia dugc khdi lugng va chat
luong ctia moi chét trong hé théng.

Binh chira, loc / hGt 4m dugce lam béng sit hodc nhém va ¢ bd tri cac
dau con dé néi 6ng dan moi chat.

Trong mot s trudng hop, trén bau loc, hat am co lap cong tic ap
luc cao, nham han ché ap suat day qua cao khi ting toc do dong co xe.
3.2.4. Van tiét luu mang.

Van tiét luu hay con duoc goi la van gidn nd. Co nhiém vu tu diéu
chinh luu lwvong moi chit lanh vao dan bay hoi khi tai lanh thay di, va
lam cho ap suét, nhiét do moi chat lanh 16ng cao 4p giam xudng dén ap
suat va nhiét do bay hoi.

Van tiét lvu mang c6 hai loai: Van tiét lvu mang cin bang trong va

Van ti€t luu mang can bang ngoai.
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Hinh 3.3 : Cu tao van tiét luu mang

Chu thich:
A: Van tiét luu mang can bang trong.
B : Van tiét luu mang can bang ngoai
1: Lo xo van

: Van

: Ong can bang ngoai

: Mang tac dong

: Chét day

- L vao ¢6 luéi loc

: Dau cam bién nhiét

: Ong mao dan
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* Cdch ldp ddt van tiét lwu mang can bing trong va can bing ngoai
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Hinh 3.4 : Cach lap dit van tiét luu mang

Khi tai lanh 16n, nhiét d0 hoi moi chat hut vé may nén ting, 1am
cho nhiét do va ap suit & dau cam bién nhiét tang lam cho ctra van duoc
md rong, lGc ndy moéi chat qua dan bay hoi nhiéu qua trinh lam lanh s&
nhanh. Nguoc lai, khi tai lanh giam, nhiét do hoi moéi chat hut vé may
nén giam, lam cho nhiét d¢ va ap sudt & dau cam bién nhiét thép lam
cho ctra van bi thu hep, luc nay méi chat qua dan bay hoi it qua trinh
lam lanh s€ giam.

3.2.5. Dan bay hoi.

Dan bay hoi con dugc goi la dan lanh: dugc ciu tao tuong tu nhu
dan ngung tu c6 canh tan nhiét bang nhém, va cac ong trao doi nhiét
cling dugc 1am bang nhom.

Nhiém vu cua dan bay hoi trong may lanh cling tuong tu nhu trong
may lanh va tu lanh,

C6 nhiém vu nhan nhiét cta khong gian can lam lanh, lam moi chét
lanh 16ng s6i va chuyén doi tir pha 16ng sang pha hoi trudc khi may nén

hut vé.

44



Dan bay hoi dugc dat trong.mot cai hop c¢d6 dudong gio vao va ra
xuyén qua dan. Dan bay hoi trao d6i nhiét véi moi truong can lam lanh
nhd quat 1i tam.

Dé tranh that thoat nhiét sau khi tiét luu nén van tiét luu va bo
phan chdéng déng bang dan bay hoi ciing dugc dit trong hop nay.

Toan bd hop dan bay hoi dugc dat bén trong xe. DPbi voi cac loai
Xe 16n con c6 thém cac 6ng dan gié dé dua khong khi lanh dén noi can
diéu hoa.

Hop dan bay hoi duoc dua ra ngoai bang hai dudng éng va co cac

dau con dé lap cac ong dan moi chat.

Hinh 3.5 : Céu tao dan bay hoi
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Hinh 3.6 : Hop dan bay hoi

3.2.6. Binh tach léng.

Binh tach 1ong con dugc goi 1a bau vé. Puoc bd tri trén duong hut
vé mdy nén, nham han ché long moi chat tir dan bay hoi vé may nén
gay va dap thay lyc 1am hu héng may nén.

Hoic trong cac hé thong lanh bd tri hé thong tiét luu c¢d dinh (6ng
mao).Binh tach 1ong dugc 1am bang sat hodc bang nhom.

Trén binh tach long thuong bd tri cac cong tic ap luc thap nham
khéng ché ap suit hat cta hé thong khong qua thap, va chéng bam tuyét
dan bay hoi.
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Cong tic &p luc

Hinh 3.7 : Cau tao binh tach 1ong

3.3. SO PO HE THONG LANH

Hinh 3.8 : So d6 hé thong lanh
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Chu thich : 1. May nén ; 2. Dan ngung tu ; 3. Quat giai nhiét gian ngung;
4. Binh loc hat 4m ; 5. Van tiét luu ; 6. Dan bay hoi ; 7. Puong 6ng hut ;
8. Puong ong ddy ; 9. Binh tiéu am ; 11. Binh siy kho ndi tiép ;
12. khong khi lanh ; 13. Quat dan bay hoi ; 15. Buli va ly hop di¢n tu ;
16. Khéng khi néng.
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Hinh 3.10 : So d6 hé thong lanh sir dung van tiét luu nhiét, ¢6 binh tach long
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3.4. CAC PHUONG PHAP DPUN NONG NUOC
3.4.1 Pun néng bang hoi nwéc bdo hoa
A. Pun néng bang hoi nuéc true tiép
a.Thiét bi loai suc
cho hoi nudc suc thing vao trong 10ng chit léng can dun nong.

Hoi nudc ngung tu va cdp an nhiét cho chat long, nudc ngung tao thanh

J—Hd,_

lai tron 1an voi chat 16ng.

s—X
~—iX
£ s
3 —
" b e
T e
2 ':;:r‘ e e
/’/’-- g ’7—/5 anieE
- = gj
S s T et
Hinh 3.11 : Thiét bi dun néng loai suc
Cha thich :
1 : thung chtra
2 : Ong hoi
3:Van
4 : Van Phu
5 : Van mét chiéu.
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b. Thiét bi loai siii bot

Vira dun néng vira khuay tron chit léng
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Hinh 3.12 : Thiét bi dun néng loai sti bot
Chd thich :
1 : Bé chira
2 : Ong sti bot
c.Thiét bi loai khong phat ra tiéng dong
Pé tranh tiéng dong, ngudi ta ding thiét bi dun nong khong co

tiéng dong. Loai nay cé lip thém mot cai loa 2 ¢ dau éng dan hoi.

3

Hinh 3.13 : Thiét bi dun nong khong phat tiéng dong
Chu thich : 1. Bé Chua ; 2. Loa hdn hop ; 3 Ong dan hoi
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*Nhuwoc diém ciia phwong phap dun néng bang hoi nuwéc true tiép :

Pua thém mot lwong nude ngung tu vao trong chét 1ong can dun ndng.
Chi dung trong cac trudng hop cho phép pha lodng chit long va khong ¢
phan tng xay ra giita chat long va nudc.

B. Pun néng bang hoi nwéc gian tiép.

Dung dé dun ndng cac chat 1ong khong duoc phép tron 1an voi nudc,
khong duoc phép pha lodng v .v.Gitta hoi va chét 1ong c6 mot tuong ngin
cach. Nhiét tir hoi truyén qua tuong dé cip cho chat 1ong Thiét bi co vo boc
ngoai, loai 6ng xoan, loai dng chim V.v..

Hoi nudc sau khi cap nhiét cho chat long qua tuong thi ngung tu lai
thanh nudc ngung, chay ra khoi thiét bi theo mot duong ong riéng.

Thuong ding hoi nude bio hiao dé dun noéng vi né cé hé sé cap nhiét 16n
va an nhiét ngung tu cao. Dung hoi nudc qua nhiét khong loi vi hé s cap
nhiét thap va luong nhiét qua nhiét khong 16n lam.

Thong thudng nguoi ta cho hoi vao thiét bi tir phia trén dé nudc ngung
c6 thé chay xudng dé dang.

Khi dun néng bang hoi nudc gian tiép thi can phai thao nudc ngung ra
mot cach lién tuc dé thiét b trao ddi nhiét lam viéc binh thudng.

*Y8U cdu doi véi thiét bi thdo nwdc: chi cho nudc ngung ra ma khoéng cho
hoi ra khoi thiét bi.Thuong dung cac loai thiét bi riéng cho viéc thdo nudce
ngung:

- Thiét bi thdo nudc ngung lam viée lién tuc

- Thiét bi thdo nudc ngung lam viéc gian doan

- Thiét bi thdo nudc ngung lam viée & ap suat cao

- Thiét bi thao nudc ngung 1am viée & ap suit thip
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a. Thiét bj thao nwéc ngung loai phao kin

Khi dun ndng bang hoi nudc gian tiép thi cAn phai thdo nudc ngung ra
mot cach lién tuc dé thiét bi trao d6i nhiét lam viéc binh thudng.

- Pugc dung trong trudng hop ap sudt hoi trong thiét bi 16n hon 10 at

- Néu nhu lugng nuéc ngung tir thiét bi trao doi nhiét chay ra véi luu
lugng khong doi thi phao chi nam tai mot vi tri va lién tuc thao nuée ngung

ma khong cho hoi di ra.

Hinh 3.14 : thiét bi thao nuéc ngung loai phao kin
Chu thich : 1- éng dan hoi; 2- tim chéan; 3- phao;4- don bay; 5- van;
6- cua thao nudc ngung; 7- tay quay; 8- van xa khi khong ngung tu
b. Thiét bi thao nwéc ngung loai phao hé
- Loai phao hé lam viéc gian doan
- Uu diém : theo qua rinh thai nudc gian doan c6 thé kiém tra sy lam
viéc cua thiét bi, nhitng phan chiu luc ma sat cia n6 khong va cham vao vo.v.

V...

52



/,// ge="
94 §
== L2
B o oy S
ol

Hinh 3.15 : thiét bi thao nudc ngung loai phao kin

Chu thich : 1- vo; 2- phao hé (céc); 3- can phao; 4- 6ng dé dan nudc
ngung ; 5- van ; 6- van 1 chiéu; 7- van thao khi.
3.4.2 Pun nong bang dong dién

*Nhuwoc diém:

- Thiét bi phuc tap

- Gia thanh cao

*Uu diém:

- C6 thé tao dugc nhiét do cao (tdi 32000D6 C) ma cac phuong phap
khac khong thuc hién duoc

- biéu chinh nhiét d¢6 dé dang va chinh xac

- Hiéu suét cao, co thé dat dén 95% dién tiéu hao.
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3.4.3. H¢ théng may udng nwéc noéng lanh sir dung ngudn nwéc may

a. So’' do h¢ thong may uong nwéc nong lanh sir dung nguodn nwéc may

Hinh 3.17: So d6 hé théng may uéng nudc ndng lanh sir dung nguon
nudc may.
Chu thich : 1. May nén; 2. Bg loc tho; 3. Dién tré nung; 4. Mang hirng
nude thira; 5. Van xa nude 6. Bau chaa nude; 7. Dan bay hoi; 8. Lop
cach nhiét; 9. Ong mao; 10. Phin loc;11. Dan ngung tu;12. Quat lam
mat dan ngung; 13. Ong inox; 14. Pén cuc tim;15. Ong thay tinh.

Hinh (3.17) trinh bay cau truc ctia hé thong nudc udng noéng - lanh
str dung ngudn nudc may.

Tt hinh vé ta thay rang vé cdu trac thi c6 hai phan rd rét.Trong d6
phan dun nudc néng don gian hon bao gom mot binh dun nudc va mot
dién tro dun nudce, phan lam lanh phuc tap hon, bao gdm mot may nén,
mot gian bay hoi, mgt gian ngung tu, quat lam mat gian ngung.

Vi hé thong sir dung nudc may cho nén ngudi ta can phai c6 mot
phan xir 1i, d6 14 c6 bd loc thd co binh véi binh c¢o dén cyuc tim dé khir

vi khuan.

54



*Nguyén li hoat dong :

T hinh v& (3.17) ta thdy ring nudce tir ngudn cap di qua bo loc thd
(2) rdi vao binh thuy tinh (15) & day nudc duge dén cuc tim (14) diét
khuan.Sau khi da diét khuan thi chay vé 2 phia:

*Phia nong:

Tai binh nudc nong thi nudc dugc day dién tro (3) dun néng.Nhiét
do dun phu thudc vao gia tri dat cia ngudi st dung.

Viéc diéu chinh nhiét d6 hoan toan tu dong do ro le nhiét diéu
khién.Khi nhiét do dén ngudng trén thi role s& tic dong mo cit nguodn
dua vao dién tré dun.

Khi st dung thi nhiét do trong binh dun giam xudng thi role lai
dong lai, cap ngudn dé dun nudc néng 1én. Viée 1ay nudce ra thi nguoi ta
s€ tac dong vao van va nudc noéng s€ duge chay ra ngoai.

Pé tranh nudc roi vai ra ngoai noi dit may, ngudi ta thudng thiét
ké mot cai khay c6 duong dan ra 16i thoat nudc.

*Phia lanh:

Nuéec tir dén cuc tim dugce chuyén tir gian bay hoi, ¢ d6 thi dan bay
hoi s& trao doi nhiét va 1lam lanh nuéce di, nhiét do cling dugc dat theo
yéu cau sur dung cta con ngudi, va no ciing ty dong diéu chinh khi nhiét

do qua lanh hodc qua noéng so voi ngudng dat.
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b. So' @6 mach dién may uong nuéc néng lanh sir dung ngudn nuéc may.
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Hinh 3.18 : So d6 mach dién may udng nudc noéng - lanh st dung
ngudn nudc May

Chu thich : DI.Bén bao ché d6 lanh; cc. Cau chi; KI. Cong tic ché
d0 lanh; TH1.Bo diéu chinh nhiét d6 bau lanh; OCR. Bao vé qué tai
may nén; MN. May nén; PTC. Role khoi dong; Q. Quat dan ngung tu;
RN1.RN2. Role nhiét khéng ché nhiét d6 bau nong; TH2. Bo diéu
chinh nhiét d6 bau néng ; R. Pién tré nung ndéng; TF. Tangphd; DT.
Pén cuc tim; K2. Cong tac ché do nong.

“Hoat déng ciia so dé:

Khi dong cong tic (K1) thi dén (D1) sang, dong co may nén (MN)
hoat dong ddng thoi, quat gié (Q) ciing duoc khoi dong.

May nén duogc khai dong qua role khoi dong (PTC), nhiém vu cua
role nay 1a cai thién qua trinh khé1 ddng cho dong co tranh dong co gay

qué dong ciing nhu gay su sut ap cho ludi dién.
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Viéc diéu khién nhiét do6 bau lanh dugc thuc hién bang role diéu
chinh nhiét do (TH1), role nay ¢ thiét ké nguoi ta ciing c6 nhiéu
ngudng dit gitp cho ngudi van hanh chon lya tuy thich theo yéu cau
lam mat.

DPé bao vé cho dong co thi ngudi ta c6 sit dung Role qua tai
(OCR).Néu nhu trong qua trinh van hanh dong co bi qua tai thi role nay
s€ hoat dong tach dong co nay ra khoi ludi.

Vi dong co la dong co mdt pha cho nén & didy nguoi ta st dung
bién phap khoi dong cudn day phu vi vay dic tinh dong co c¢6 nhiéu uvu
diém va hé s cosg khong thip.Quat gio (Q) ciing 1a dong co mot pha
tuy nhién vi cong suat nho cho nén van dé ki thuat ciing khong phai giai
quyét nhiéu.

Nguoi ta kiém tra viéc hoat dong cua phia lam mat nudc lanh
thong qua dén (D1), voi phia nudc nong, khi can str dung ngudi ta dong
cong tic (K2)( Trong nhiéu truong hop thi ngudi ta dung chung (K1) va
(K2) hay néi cach khac 1a ndi co khi véi nhau hai cong tic nay), trong
treong hop do6 thi hé thdng luén hoat dong ca hai.Khi (K2) duoc dong
lai thi dén (D2) sang bao cho nguoi st dung biét nude da bat dau duoc
dun. Luc d6 dong di¢n thong qua role nhiét (TH2) vao dién tré dun (R).

Khi nhiét d0 dun dat gia tri ngudng trén (100°C) chéng han thi
(TH2) s& mo ra khi st dung nuéce, khi nhiét do giam xubng thi (TH2)
lai dong, lai tiép tuc dun.

Pén cuc tim thi duoc khdi dong qua cudn chan luu (TF), dén nay
hoat dong ngay sau khi giic ngudn cta hé thong dugc cim vao ludi.
Pén cuc tim co tudi tho khong cao, vi vay trong qua trinh khai thac
ngudi ta ludn phai kiém tra kha nang hoat dong cua né. Néu dén cuc
tim hong thi qua trinh khong thyc hién dugc va ngudi st dung nudc

lanh c6 nhuy co khong ddm bao vé sinh nuéc udng.
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Trong phan dun nudc ndéng ngudi ta thuong céd role nhiét (RN1),
(RN2) mic vao 1am nhiém vu diéu nhiét cho (TH2)
35. HE THONG MAY UONG NUOC NONG LANH SU DUNG
NGUON NUOC PA QUA XU LY
a. So' d6 hé thong may uéng nwéc néng lanh sir dung ngudn nwéc di qua

xw li.

Hinh 3.19: So d6 hé théng may udng nudc nong lanh st dung ngudn

da qua xur li

Cha thich:
1. May nén; 2. Quat dan ngung ty; 3. Phin loc; 4. 6ng mao;
5. Lop cach nhi¢t;6 Dan bay hoi; 7. Bau chtra nuée lanh; 8. Pién
trd nung ndng.
Hinh (3.19) trinh bay ciu trac cta hé thdng nuéc udng nong - lanh
st dung ngudn nudc di qua xir i
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T hinh v& ta thiy rang vé ciu trac thi c6 hai phan rd rét.Trong d6
phan dun nuéc néng don gian hon bao gdbm mot binh dun nudc va mot
dién tro dun nudce, phan lam lanh phuc tap hon, bao gdm mot may nén,
mot gian bay hoi, mgt gian ngung tu, quat lam mat gian ngung.

*Nguyén li hoat dong :

Nuéc tir binh nuéc dd qua xu 1i chay vé hai phia:

*Phia nong:

Tai binh nuédc nong thi nude duge day dién tré (3) dun nong. Nhiét
do dun phu thudc vao gia tri dat cia ngudi st dung.

Viéc diéu chinh nhiét d6 hoan toan tu dong do role nhiét diéu
khién. Khi nhiét 46 dén ngudng trén thi role s& tac dong mod cat ngudn
dua vao dién tré dun.

Khi st dung thi nhiét d6 trong binh dun giam xudng thi role lai
dong lai, cap ngudn dé dun nudc noéng 1én. Viée 1ay nudce ra thi nguoi ta
s€ tac dong vao van va nudc nong s€ duge chay ra ngoai.

Pé tranh nudc roi vai ra ngoai noi dit may, ngudi ta thuong thiét
ké mot cai khay c6 duong dan ra 16i thoat nudc.

*Phia lanh:

Dan bay hoi s€ trao d6i nhiét va 1am lanh nuéc di, nhiét do cling
duoc dit theo yéu cdu str dung cta con ngudi, va né ciing tu dong diéu

chinh khi nhiét d0 qua lanh hodc qua nong so v4i ngudng dat.
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b. So' @6 mach dién may uéng nwéc néng lanh sir dung ngudn nuée da

qua xw li.

RN1 RN2
LN LN
o n

L T
——o —1oe

s s o sl v

Hinh 3.20 : So @6 mach dién may ubng nudc ndng lanh sir dung ngudn
nudc da qua xu i

Chu thich :

DI. Pén bao ché do lanh; cc. cau chi; KI. Cong tic ché do
lanh; TH1.Bo diéu chinh nhiét ¢6 bau lanh; OCR. Bao vé qua tai may
nén;MN. Mday nén; PTC. Relay kho1 dong; Q. Quat dan ngung tu; RN1,
RN2. Role nhiét khéng ché nhiét d6 bau nong; TH2. Bo diéu chinh nhiét
d6 bau nong; R. Pién tro nung néng; K2. Cong tic ché do nong.

*Hoat déng ciia so dé:

Khi dong cong tic (K1) thi dén (D1) sang, dong co may nén (MN)
hoat ddng ddng thoi, quat gié (Q) ciing duoc khoi dong.

M4éy nén dugc khoi dong qua role khoi dong (PTC), nhiém vu cua
role nay la cai thién qua trinh khoi dong cho dong co tranh dong co gay
qué dong ciing nhu gay su sut ap cho ludi dién.

Viéc diéu khién nhiét do6 bau lanh duogc thuc hién bang role diéu
chinh nhiét do (THI1), role nay ¢ thiét ké nguoi ta ciing c6 nhiéu
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ngudng dit gitp cho ngudi van hanh chon lya tuy thich theo yéu cau
lam mat.

Pé bao vé cho dong co thi nguoi ta c6 sit dung Role qua tai
(OCR). Néu nhu trong qua trinh van hanh dong co bi qua tai thi role
nay s€ hoat dong tdch dong co nay ra khoéi ludi.

Vi dong co la dong co mdt pha cho nén & dady nguoi ta st dung
bién phap khoi dong cudn day phu vi vay dac tinh dong co co nhiéu wvu
diém va hé sd cosp khong thap. Quat gié (Q) ciing 1a dong co mot pha
tuy nhién vi cong suat nho cho nén van dé ki thuat ciing khong phai giai
quyét nhiéu.

Nguoi ta kiém tra viéc hoat dong cua phia lam mat nudc lanh
thong qua dén (D1), voi phia nudc nong, khi can str dung nguoi ta dong
cong tac (K2)( Trong nhiéu truong hop thi nguoi ta dung chung (K1) va
(K2) hay néi cach khac 1a ndi co khi voi nhau hai cong tic nay), trong
treong hop d6 thi hé théng ludn hoat dong ca hai. Khi (K2) duoc dong
lai thi dén (D2) sang bao cho nguoi st dung biét nude da bat dau duoc
dun. Luc d6 dong dién thong qua role nhi¢t (TH2) vao dién tré dun (R).

Khi nhiét do dun dat gia tri ngudng trén (100°C) ching han thi
(TH2) s& mé ra khi st dung nudc, khi nhiét do giam xudng thi (TH2)
lai dong, lai tiép tuc dun. Trong phan dun nudc ndéng ngudi ta thuong
c6 role nhiét (RN1), (RN2) mic vao lam nhiém vy diéu nhiét cho

(TH2).
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3.6. THIET KE KY THUAT MAY NUOC UONG NONG - LANH
CONG SUAT 1KW, PIEN AP 220V, TAN SO 50Hz
3.6.1. Pit van dé.

Tu nhitng phan tich may nudc udng néng - lanh st dung ngudn
nudc da duoc xtr 1i (St dung binh nudc déng chai), xuat phat tir thuc té
va theo nhu mot s may nuéc udng nong - lanh cua cac hing co trén thi
truong Viét Nam. Em thdy rang mo hinh ma cac hing lya chon kha
giong nhau vé nguyén li, trong d6 may duoc phan lam hai hé théng doc
lap:

- H¢ théng nudc noéng: su dung dién trd dot nong dé tao nhiét,
diéu khién viéc dun tu dong qua cac sensor nhiét do

- Hé théng nudc lanh: sit dung may nén véi cac dan néng va
lanh theo nguyén ly lam lanh cua cac tu bao quan thic an.
Viéc diéu khién tu dong cling dua trén cac cam bién nhiét do.

- Binh luu trir dé dun nong va lam lanh nudc thiét ké véi viée
cung cip nudc lién tuc, vi vay thé tich cua mdi binh tich trix 1a

1000ml.
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3.6.2. M6 hinh dé xuit

Fl [il] SW]_ WLl
— R1
tOl toz
R13
R11 M OCR
Rz F o~

SWZ WLZ

t%
L1 — ©
|

R21

L JUU U ———

R22 PR

Hinh 3.21: So d6 dé xuat may nudc udng néng lanh
Gidi thigu thiét bi:
SW, SW,: Cong tic dong mé bang tay
t°, t%: Sensor nhiét d6 thap
t°%, t°: Sensor nhiét do cao
WL1, WL,: Pén hiéu tring cho hé 1am mat nudc
R, R, : Role dién tir
M: Pong co Khong Pong Bo mot pha lai may nén
F: Bong co Khong Pong B mot pha lai quat gio
PR: Dién tr¢ dun nudc nong
OCR: Role qua tai loai nhiét
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3.6.3. Tinh toan lwa chon thiét bi

a. Lwa chon may nén
DPong co khong dong bd mot pha
SM - 450, (Han Qudc).

Vi céac thong so va dai luong:

Pim = 450W
Usm = 220V
fdm = 50Hz

Khai dong bang cudn day phu (tu dién)
Dong dinh mure:
lim = 2,5 A
b. Lwa chon quat gio
Pong co khong dong bd mot pha
SM - 55, (Han Qudc).

Pim = 55W
Uam = 220V
fom = S50HZ

Khai dong bang cudn day phu (tu dién)
Dong dinh muc:

Idm = 0,3 A
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c. Lua chon dién tré dun nudéc

Chon loai dién trd dun truc tiép (nhung truc tiép trong nude loai 11250

Lién Bang Nga).

P =250W
U =220V
| =12 A.

d. Lua chon dén hi¢u

St dung dén LED trang

Hinh 3.22: Bén LED véi dién tré phu R

e. Lwa chon Role trung gian dién tir (R, R,)

Chon Role RY - 15 (Nhat Ban).

Dién ap: U =220V

Dong tiép diém: 1=15 A

S tiép diém: 04 cap (thudong dong va thudng mag)
f. Cac loai cam bién

t;, t,: Chon céc loai cam bién cong chét st dung cho tu lanh (diéu chinh
dugc)

t®= - 20 + 25°C: C6 su dung hai thang d6 (Set and Diff)

t3, t4: Loal cam bién cong chét

t® = 70 + 150°C: C6 st dung hai thang d6 (Set and Diff)
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g. Cong tic SW,,SW,
Chon loai cong tic khuyu
220V — 25W

h. Ciu Chi F.

Chon:
Ugm = 220V
lam = DA

i. Chon day dan.

Chon day ndi don , S = lmm®
j. Chon cac tru dau day

Loai nhiéu tru 220V — 5A
3.6.4. Thuyét minh hoat dong

Hai hé duoc thiét ké diéu khién doc 1ap thong qua hai cong tic SW; va
SW,

Khi bat SW; - dén WL, sang bao hiéu hé sin sang hoat dong. Do nhiét
d6 nudc dang cao nén ca hai tiép diém cam bién t; va t, déu dong vi vay role

R; c6 dién hoat dong.

RN

Hinh 3.23: Vung lam viéc cua t°; va t%,
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Tiép diém Ry, dong - dong co may nén duoc khoi dong - hé bit dau lam
mat nudc.

Tiép diém R, dong - dong co quat gid F quay.

Khi nuée duge 1am mat dén ngudng dit thi tiép diém t° mo ra - dong co
M dung. Dong co chi hoat dong lai khi t°; dong lai. Ctr nhu viy hé théng hoat
dong dudi su diéu khién cua role nhiét t°; va t°,

Khi bat SW, déen WL, sang bao hi€u h¢ duoc cép dién. R, ¢6 dién do hai
tiép diém déng - nude duoc ham.

Khi nudc nong dén nhiét do diat t°% mé ra— PR mat dién do trude do6 t%

mo rdi nén nhiét do trong binh phai giam dén khi t° dong lai (theo gia tri dat).

150°C

t°tdng A

Hinh 3.24: Ving lam viéc cua t°;va t°

Néu dong co bi qua tai thi OCR tac dong bao vé.

Néu xay ra ngan mach trong h¢ thi cau chi F tac dong bao vé.
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KET LUAN

Sau mdt thoi gian tim toi, tham khao tai liéu, v6i sy gitp do tan tinh cua
cac thiy co trong b mon, dic biét 1a giang vién hudng dan chinh PGS.TS
Nguyén Tién Ban, dén nay d6 an ctia em da co ban hoan thanh.

Thong qua qué trinh 1am dd an “Thiét ké va xdy dung hé théng may
nuéc ubng néng - lanh cong suat 1KW st dung nudc dd xir i ngudn dién
220V — 50hz”, em d4 di sdu vao nghién ctru va nhén ra rang day 1a mot d6 an
rat thyuc té, qua ddy gilp em da nang cao kién thic chuyén nganh rat nhiéu,
dong thoi n6 ciing da khiang dinh dugc tam quan trong ciia nguoi k¥ su, dam
bao dugc ca hai tiéu chi 1a yéu cau ky thuat va chi phi cho san xuét 1a thap
nhat. Trong ban d6 4n em d phén tich nhiing dic diém, kha ning ciing nhu
ru nhuoc diém cua hé thdng va da thuc hién duoc cac van dé sau:

- Khai niém vé may nudc udng néng lanh

- Trinh bay nguyén li lam lanh cta hé thong

- Trinh bay nguyén tic lam noéng cta hé thong

- Thiét ké k¥ thudt va lwa chon thiét bi cho hé thdng udng nudc néng
lanh phuc vu gia dinh va cong s6.

Do thoi gian 1am dd an co6 han va trinh do con nhiéu han ché nén khong
thé tranh khoi nhitng thiéu sét. Em rat mong nhan dugc su dong gop v kién
clia cac thdy co ciing nhu 13 ctia cic ban sinh vién dé bai d6 4n nay hoan thién
hon nfra.

Em xin chan thanh am on !

Hai Phong, ngay 5 thang 7 nam 2014

Sinh vién thuc hién:

Téng Xuan Ha
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