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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé dugce phép dung nguyén
ban hodc trich dung cho cac muc dich vé ddo tao va tham khao.

Moi muc dich khéc mang tinh 1€ch lac hoac str dung vé1 muc dich kinh doanh thiéu lanh
manh s€ bi nghiém cam.



LOI GIOI THIEU

Ciing véi c¢ong cudc cong nghiép héa, hién dai héa dat mede, nganh ky thudt lanh dang
phat trién manh mé & Viét Nam. Nén kinh té phdt trién lam cudc song ngay cang tot hon. Cdc
logi thiét bi lanh nhu may lanh, tu lanh, tu kem, tu trit, tu wop... da tro nén quen thuoc trong
doi song hang ngay. Cdc nha mdy va thiét bi lanh c¢éng nghiép phuc vu cho tat cd cdc nganh
ciia xd hoi, déc biét la nganh dong lanh thuc phdam dang phdt trién manh mé trong nhitng ndam
gan day.

Dé dap ung cho nhu cau cua xa hoi, viéc dao tgo va phat trién doi ngii can bo khoa hoc
ky thudt va cong nhan lanh nghé noi chung va nganh dién lanh noi riéng dang la nhiém vu can
thiet.

Truong TCN Cu Chi voi nhiém vu dao tao cdc tho lanh nghé & nhiéu linh vuc, hang nam
ciing di gép phan ddo tao ra nhiéu céng nhan lanh nghé cho xa héi, trong d6 cé nghé sira chita

dién lanh.

Véi muc dich ndng cao chat lwong dao tao trong nha truong va chudn héa gido trinh gidng
day. Tac gia duoc phan cong bién soan gido trinh thuc hanh Lanh Can Ban, giang day cho hé
Trung Cdp Nghé.

Két cdu gido trinh dwoc chia thanh 3 chwong, cdc bai dwoc sdp xép theo thir tir tir co ban dén
ndng cao, ndi dung ciia méi bai bao qudt mét van d@é hodc mét phan trong hé thong diéu hoa
khong khi 6 t6 theo trinh d¢ trung cdp nghé. Gido trinh khong trinh bay sdu vé Iy thuyét, chi
khai qudt cac van dé co bdn, tdp trung chii yéu vao cdc néi dung thue hanh. Mdc di tac gia da
c6 gang, nhung do chii quan gido trinh chdc chan sé khéng tranh khéi nhiéu sai sét. Tdc gid
mong nhdn dwoc cdc y kién dong gdp ciia cdc dong nghiép va doc gia dé gido trinh ngdy cang

hoan thién hon.
Cdc y kién déng gop xin géi vé B6 mén Pién lanh, Truong TCN Cii Chi.

Cu Chi, ngay ... thang ... nam 2024
Bo mon Pién Lanh.
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GIAO TRINH MON HQOC/ MO PUN

Tén médun: CONG NGHE LAM LANH MOI

Ma médun: MD 16

Thoi gian thuc hién mén hoc: 90 gio; (Ly thuyét: 25 gi0; Thyc hanh, thi nghiém, thao luan, bai
tap: 60 gio; Kiém tra: 5 giod) Vi tri, tinh chit cia mdédun:

- Vi tri:

+ La md dun co ban ciia nghé danh cho cé hoc sinh, sinh vién trung cip nghé va cao dang nghé,
duogc dua vao hoc sau khi hoc sinh da dugc hoc cac mon hoc, mé dun k¥ thuat co s¢ va chuyén
mon.

+ Trén nén ctia mén K§ thuat lanh co s, Lanh Co ban, cac mé dun ho tro khac, modun ndy s&
cung cip cac kién thirc va k¥ ning co ban cia vé k¥ thudt cho méy diéu hoa cong nghé méi. -
Tinh chat: La mé dun dao tao bat budc. Muc tiéu ciia moédun: - V& kién thirc:

+ Trinh bay dugc chtic nang, nhiém vy, cAu tao, hoat dong cua cac thiét bi trong hé théng
lanh hap thuy, hap phu ran.

+ Trinh bay duoc cdu tao nguyén 1y 1am viéc cia may lanh hip thu, hap phu rin, may
lanh ejecto, may lanh dung nang luong mat troi; tim hiéu, doc mot s6 so dd nguyén 1y cua may
lanh nay.

+ Phan biét dugc sy khac nhau gitra cAu tao, nguyén 1y 1am vi¢c ctia cac hé théng lanh
thong thuong ( may lanh nén hoi ) véi may lanh hap thu, hap phu ran - Vé ky nang:

+ Phan tich vu nhuoc diém, pham vi, va hudng phat trién ctia hé thong may lanh nay.

+ Lap dat cac thiét bi trong hé thong lanh hap thy, hip phu ran.

+ Béao dudng céc thiét bi trong hé thong lanh hap thu, hap phu ran.

+ Str dung thanh thao cac dung cu, d6 nghé chuyén dung diing muc dich va hiéu qua.

-Vé nang luc tu chu va trach nhiém:

+ Pam bao an toan lao dong, can than, ty mi, to chirc noi lam viéc gon gang, ngin nap,
biét lam viéc theo nhoém.

+ Rén luyén ¥ thic kién tri, can than, ti mi, sang tao, an toan trong qua trinh thuc hanh.

+ C6 1ong yéu nghé, ham thich tim hiéu cac hé thong lanh khac.



NOI DUNG MO PUN: 3 chuong

S6
TT

Tén cac chuwong trong mé dun

Thoi gian

Ly
thuyét

Thuwe
hanh

Kiém
tra*

May lanh hip thu

DPai cuong:

Chu trinh Iy thuyét:

Maéi chat dung trong may lanh hip thy:
May lanh hap thu

nudc/Bromualiti (H2O/LiBr):

May lanh hap thu aménidc/nudc:

My lanh hp thu hai va nhieu

cap: May laph hap thu khuéch tan
May lanh hap thu chu ky:

May lanh EJECTO (Ejector)

Khai niém:

Nguyén ly Iam viéc va chu trinh ly
thuyét cia may lanh EJECTO:

Tinh toén nhiét thiét bi lanh EJECTO:
Dic diém cua chu trinh thyc trong may
lanh EJECTO:

Qua trinh lam viéc va két ciu ctia may
lanh EJECTO:

Céc phan tir co ban ciia hé théng lanh
EJECTO:

Kiém tra:

28

10

10

20

18




Thiét bi lanh ding niing lwong mit 27 10 17
troi

Khai niém:

May lanh hap phu ran dung ning luong
mat troi

Céau tao thiét bi may lanh hép phu:
Tinh toan nhiét:

Hé théng lanh san xuét nude da:

T6 hop hé thong san xuat nude da

va 5 5
nudc nong

Kiém tra két thic

Céng 90 30 55 5

CHUONG 1: MAY LANH HAP THU

Gi6i thigu:

May lanh hép thu 13 loai may lanh doi méi, tiét kiém ning luong va khong gy 6 nhiém

moi trudong. My lanh hip thy 14 Iya chon cho tuong lai.

Chuong nay giéi thiéu chu trinh 1y thuyét tong quat nhét, wu va nhuoc diém cua may lanh

hép thu, va cac loai may lanh hip thu dang dugc tng dung hién nay.

Muc tiéu:

+ Vé kién thuc:

- Trinh bay duoc so dd nguyén 1y may lanh hap thy.

- Trinh bay duoc nguyén 1y 1am viéc cac loai may lanh hap thu.

+ Vé k¥ ning:

- Tinh toan céac chu trinh may lanh hap thu.

- Phan tich nguyén ly 1am viéc may lanh hap thy.

+Vé nang lyc tu chu va trach nhiém:

- Rén luyén tinh tap trung, ti mi, tw duy logic, can than, chinh xac, nghiém tuc.

- C6 10ng yéu nghé, ham thich tim hiéu cac hé théng lanh khéc.

1. Dai cuong:

May lanh hép thu thuoc nhom cac loai may lanh str dung nhiét nang, day la loai méy lanh

khong sir dung dién ning. May lanh dung hoi c6 may nén phai tiéu tén dién ning dé chay may
nén. O nhimng noi c¢6 kho khin vé ngudn dién ning thi lai du thira cic ngudn ning luong khac



(nhu than cui, khi thai, ndng lugng mat troi,...) thi ta dung loai may lanh c6 tén goi la may lanh
hap thu.

V6i may lanh hap thy, nguoi ta thay thé qua trinh nén hoi trong may nén bang binh hap
thu dé hap thu hoi moi chét ¢ ap suét p1 thanh dung dich rdi bom ting ap suat dwa dung dich 1én
binh tach hoi & ap suét p2 dé tao ra hoi & 4p suat nay.

2. Chu trinh Iy thuyét:
Pé hiéu rd nguyén tic hoat dong ctia may lanh hap thy ta c6 thé so sanh so dd don gian cua
may lanh nén hoi va cua may lanh hap thu bi€u dién trén hinh.
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Hinh 1.1: Chu trinh Iy thuyét cuia may lanh hép thu.
Céc qua trinh ngung tu 2-3; tiét luu 3-4 va bay hoi 4-1 so voi may lanh nén hoi 14 hoan toan
gidng nhau. Riéng qua trinh 1-2 1a khac nhau. Ot may lanh nén hoi qua trinh nén hoi 1-2 duogc
thuc hién bﬁng may nén co con & may lanh hép thy,qué trinh nén 1-2 duogc thyc hién nhd mot
vong tudn hoan cta dung dich qua cac thiét bi hip thu,bom dung dich,binh sinh hoi va tiét luu
dung dich. Ciing chinh vi vay tap hop thiét bi trén duoc goi 1a may nén nhiét.

Nouyén 1y 1am viéc:

Nguyén 1y 1am viéc ciia may lanh thdp thy hay ctia may nén nhiét nhu sau: binh hip thu HT
“hat” hoi sinh ra tir binh bay hoi BH,cho tiép xtia v&i dung dich lodng tir van tiét luu dung dich
dén. Do nhiét d6 thap dung dich lodng hap thy hoi moi chat dé tro thanh dung dich dam dic.
Nhiét toa ra trong qua trinh hép thu thai cho nuéc [am mat. Dung dich dam dac duoc bom dung
dich bom 1én binh sinh hoi.

O day, nho nhiét do cao, hoi moi chét sé bi tach ra khoi dung dich dam dac ¢ ap suét cao dé di
vao thiét bi ngung tu. Qua trinh dién ra ¢ thiét bi ngung ty,tiét luu va bay hoi giong nhu & may
lanh nén hoi. Binh sinh hoi dugc gia nhiét béng hoi nudc hodc khi ndong. Toan bo cac thiét bi
phia trén ctia TL,TLqg va bom c6 &p suat pk va cac thiét bi phia dudi cé ap suat po. Sau khi sinh
hoi,dung dich dam dic tré thanh dung dich lodng va qua van TLaq tré vé binh hap thu,khép kin
vong tuan hoan dung dich. Phwong trinh cén bing nhiét

1) Cia may lanh nén hoi: 2) Cua may lanh hap thy:
Ok =Co + 1 Ok + ga=0Jo + gH + gs Trong do:
Qk: nang suat nhiét riéng kJ/kg qo: nang suat lanh
riéng,kJ/kg I: cong nén riéng,kJ/kg ga: nhiét hap



thu riéng,kJ/kg qu: nhiét riéng tiéu ton cho qua

trinh sinh hoi,kJ/kg qs: nhiét riéng tiéu tén cho

bom dung dich,kJ/kg
3. Méi chit ding trong may lanh hap thu:

May lanh hap thu gdm c6 binh sinh hoi, binh ngung, van tiét luu, binh bdc hoi, binh hip
thy, bom dung dich.

MBoi chit ctia may lanh hap thu 13 dung dich ctia hai don chat. Méi chit dugc dung trong
may lanh hap thy 13 dung dich ctia hai thanh phan c6 nhiét d6 soi khac nhau & cling mot ap suét:
thanh phan s6i & nhiét do thip lam chirc ning ctia moi chét lanh, thanh phan tht hai lam méi
chat hap thu. Nguoi ta thuong hay goi d6 13 cip moi chat cia may lanh hip thy.

Cap moi chat thuong duoc sir dung 1a NHa/H,0 va H,O/LiBr. Trong d6 NH3 1a méi chat
lam lanh va nudc 1a chat hap thu, dung trong may lanh hap thy c6 nhiét do tir 0°C — 45°C; va
v6i cap H2O/LiBr thi H20 13 méi chat 1am lanh va LiBr 1a chat hap thy.

4. M4y lanh hip thu nwéc/Bromualiti (H.O/LiBr):
4.1. May lanh hap thu H,O/LiBr tic dung don:

Nguvén IV ciu tao:

1 va 2 - binh hinh tru
Nutde lam mat 3 - bom mdi chét lanh
4 - xiphéng
5 - nhanh phu
SH - ngan sinh hei
NT - ngung tu
HT - ngan hép thu
Ch&t t3i lanh BEdanbay ol
: Bdd - bém dung dich
HN - héi nhiét

*

Nguén nhiét

=
1
o
1
1
1
1
1
-
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I

il o T ek eI

Hinh 1.2: Nguyén Iy cau tao may lanh hip thy nuéc/bromualiti tac dung don. Nguyén

v lam viéc:

Nguyén 1y 1am viéc nhu da néu ¢ phan trén. Pay 13 loai may lanh 1 cap don gian. Trong
thuc té ngudi ta b6 tri thém hdi nhiét dé dat hiéu qua nhiét cao hon. Vi loai may nay co6 ap suit
chan khong cao nén thuong duoc bé tri vao 2 vo, doi khi 1 vo.

Nhiing thiét bi chinh dugc bd tri trong hai binh tru 1 va 2 dé dé dang duy tri chan khong
trong hé théng. Binh 1 ¢6 4p suat ngung tu va binh 2 ¢ ap suat bay hoi. Trong binh 1 ¢ b tri
dan ngung tu va bd phan sinh hoi. Trong binh 2 ¢6 bé tri dan bay hoi BH va bd hap thy HT,gitta
cac thiét bi trén c6 d6 chénh nhiét d6 dang ké nhu ¢ binh 1 13 nhiét do ngung ty va nhiét d6 gia

9



nhiét,& binh 2 14 nhiét d6 bay hoi va hap thu nhung khong cin cach nhiét vi chan khéng cao
trong thiét bi da 1a cach nhiét 1y tuong.

Ngudn nhiét hoi nude,khi thai duoc dua vao binh sinh hoi SH dé gia nhiét cho dung dich dam
ddc H,O/LiBr (nhiét do >= 80°C). Hoi nudc sinh ra bay 1én trén dan ngung NT thai nhiét cho
nudc lam mat va ngung tu lai. Dung dich dam dac khi méat nude tré thanh dung dich loang va
dugc dua tro lai dan hap thu HT trong binh 2. Vi voi phun lam nhiém vu giam 4p nén khong
can van tiét luu dic biét nita.

Nudc sau khi ngung tu & dan ngung s& chay qua xiphong 4 dé can bang ap suat rdi chay
vao dan bay hoi. Do ap suat & ddy rat thap nudc bay hoi dé sinh lanh. Hoi nuéc duge tao ra &
dan bay hoi s& dugc dung dich lodng hap thu & bo phan hip thu. Nhiét lvong toa ra do qué trinh
hap thu s& duoc nude lam mat 14y di. Lanh sinh ra & dan bay hoi s& dugc chat tai lanh(ciing 1a
nuéc) dua dén noi tiéu dung).

Dung dich ddm dac sau qua trinh hép thu s€ dugc bom dung dich Bgg bom 1€n binh sinh
hoi. Dung dich lodng chay tir binh sinh hoi trg lai binh hp thu. Hbi nhiét HN dung dé nang cao
hiéu suét nhiét. Od day dung dich loang dugc lam ngudi di va dung dich ddm dic duoc lam ndng
1én.

Hinh 1.3: May lanh hip thy nudc/bromualiti tac dung don thyc té.
4.2. May lanh héap thu H20/LiBr tac dung kép: Nquyén
ly clu tao:

10



Nutéc [3m mdt

Hinh 1.4: Nguyén Iy cdu tao may lanh hip thu nudc/bromualiti tac dung kép. Nguyén
1y lam viée:

May lanh hap thy H,O/LiBr tic dung don c6 nhugc diém rat 16n 13 khi ting nhiét do
ngudn nhiét thi hé s lanh ting khong déng ké,ma gan nhu dimg lai & con s6 0,76.

Pé khai thac triét dé hiéu suét cia cac nguén nhiét nguoi ta da di té1 mot so dd khéc goi
1a so dd tac dung kép. So dd nay lam viéc rat hiéu qua véi phuong phap cip nhiét 1a khi dot va
dang dugc st dung rong rai dé 1am lanh nudce cho diéu hoa khong khi. Hinh trén gidi thi¢u mot
so d6 nguyén 1y may lanh hap thu kiéu nay. So dd nay dugc goi 13 loai cip dich nbi tiép. Trong
so d0 nay ta thdy c6 thém binh trung gianTG lam nhiém vu vira sinh hoi vira ngung tu. Do ngudn
nhiét c6 nhiét do cao cép vao binh sinh hoi SH,hoi thoat ra & dang qué nhiét. Hoi qué nhiét di
bén trong 6ng xodn trong binh trung gian TG,nha nhiét cho dung dich bén ngoai ngung tu lai va
chay vé binh ngung tu. Do nhiét nha ra tir dan ngung trong binh trung gian nén c6 thém mot
lwong méi chat lanh(nudc) bay hoi bd sung di vao binh ngung tu. Dy chinh 14 hiéu qua do binh
trung gian mang lai,]am tiang thém hiéu sut nhiét. Cac qua trinh khac trong cac binh bay hoi
BH va hip thu HT gidng nhu di trinh bay ¢ phan may lanh tac dung don. Chinh c6 thém phan
sinh hoi va ngung tu ¢ binh trung gian nén may c6 2 lan sinh hoi,2 lan ngung tu,cling vi vay
nguoi ta dat tén 1a tdc dung kép.

Hinh dudi day giéi thiéu hinh dang bén ngoai mot mdy lanh hap thy tac dung kép dé san
xuat nude lanh cia haing EBARA(Nh4t) voi ning suat lanh 315 — 17500kW(90 — 5000 tén lanh
My) ky hiéu RCV — RAV.
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Hinh 1.5: Nguyén Iy cau tao may lanh hap thu nudc/bromualiti tic dung kép thuc té.
5. May lanh hip thu améniic/nuwéc:
May lanh hip thu améniic/nuée 1 cap:

Nguvén IV ciu tao:

Puoc thé hién trén hinh vé.
Nicie [am mat

QK_I

i o
2 0 g
n 7 i
aultl 7 & L |Naudn ntuetQH
U /ﬁlz
8 Y4 HN2

n X
9
BH » b By
4 Q=

Nutic |T|
Chd't tdi lanh [Am m4t 10

Hinh 1.6: May lanh hap thu améniic/nude 1 cap.

Nguyén ly lam viéc:

Hinh 11.1b biéu dién so dd nguyén 1y cua mgt may lanh hép thu lién tuc mot cép. Trong
thuc té,dé tang hiéu qua nang luong nguoi ta con b6 tri hai thiét bi trao d6i nhiét cho moi chét
lanh trudc khi vao va ra khoi binh bay hoi,va cho dung dich trudc khi vao va ra khéi binh hap
thu. Hinh 11.13 biéu dién so dd hoan chinh cua may lanh hép thu lién tuc voi cap moi chét
NHs/H-0.

12



Nhu trong may lanh nén hoi,thiét bi trao d6i nhiét I nham muc dich quéa lanh méi chat
trude khi vao van tiét lvu dé nang cao nang suat lanh. Thiét bi trao d6i nhiét th II ding dé thu
hoi nhiét lugng cua dung dich loang nhiét do tH dé 1am nong dung dich dam dic lanh dugc bom
tir binh hap thu Ién.

Trong binh sinh hoi c6 bd tri thiét bi tinh luyén tach hoi nudc ra khoi hoi amoniac. Ta co
thé coi amoniac di vao binh ngung 1a nguyén chat. Dé tinh luyén hoi NH3 can phai bd tri thiét
bi ngung tu hdi luu Qp. Chinh vi vay nhiét lugng ding dé gia nhiét cho binh sinh hoi Qw ciing
phai 16n thém mot luong Qp so véi ché d6 1am viéc khong co ngung tu hdi luu.

6. May lanh hap thu hai va nhiéu cap:

Dbi v6i may lanh nén hoi NHa, khi ty s6 ap suét pk/po bang hodc 16n hon 9 thi ngudi ta
chuyén sang may lanh hai cap nén. D61 v&1 may lanh hap thu,néu céc diéu kién dan to1 ty so
nhiét quéa nhd thi nguodi ta st dung may lanh hap thu hai hay nhiéu cap.

Céc phuong phap lip ghép cac cdp cia may lanh hip thu véi nhau ciing twong tu nhu
cach lap ghép céac cap cia may lanh nén hoi,trir truong hop ghép tang rat it dugce sir dung trong
may lanh hap thu. Ngoai ra c6 thé ghép may lanh hap thu vé1 may lanh nén hoi,may lanh hap
thu thong thuong vé1 may lanh Ejecto, may lanh tai hap thu...dé dat nhié¢t 4o thap hon.

So d6 nguyén 1y may lanh hip thy 2 cip duoc biéu dién trén hinh duéi day.

*i . NT Qg
CA™ K .
LN . — 1 S

S
NT
=

<}

. NH3

<]
0N
\Z
§

| e HTC
i i I r
Pra X . Quy Zj
b ZF Q
= == : HN2 AC
B
X de‘ HN1 I ddc
L —{HTy
B S X I -
H i‘?/ g4
L HTT I/\J 1
PHA = pO 1 1 OO / BH QAT de!
a) b)

Hinh 1.7: So d6 nguyén 1y may lanh 2 cap.
a) So d6 don gian; b) So d6 hoi nhiét.
: Mot tiét luu va moét cdp nhiét do bay hoi
L : Hai tiét luu, hai cdp nhiét do bay hot,
¢6 ngung tu héi luu cho binh sinh hoi cho cap ha ap.
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Chu trinh gdm hai binh sinh hoi va hai binh hap thy tuong tng hai cap 4p suat thap ap va
cao 4p SHc,SHt va HTc,HTr. Hoi moi chat sinh ra & binh sinh hoi cao 4p SHc dugc dua vao
dan ngung tu thi hoi méi chét sinh ra ¢ binh sinh hoi thap 4p SHt dugc dua vao binh hap thu
cao 4p HTc. Binh hap thu thap 4p HT hap thu hoi moi chét di ra tir binh bay hoi. Ba thiét bi hdi
nhiét HN1,HN2,HN3 1am nhiém vu trao doi nhiét,tdng hi¢u suét nhiét cho chu trinh lanh. Trong
truong hop mot tiét luvu va mot ché do bay hoi thi 1ong moi chét ra tir binh ngung tu sé di thang
t6i NHi qua tiét luu rdi vao dan bay hoi. Trudng hop c6 hai ché don bay hoi thi can hai van tiét
lwu. Pau tién moi chat 16ng qua van tiét Iuu thir nhat vao binh trung gian c6 ap suét trung gian.
Tir ddy mot phan 16ng bay hoi ¢ binh bay hoi nhiét 6 cao. Hoi ndy dugc din truc tiép vao binh
hép thu cao 4p. Phan 16ng con lai dan qua HN1 rdi qua van tiét luu 2 dé bay hoi & dan bay hoi
c6 nhiét do thip hon. O so d6 nay ngudi ta thuong tach mot phan 16ng tir binh trung gian dé
thue hién ngung tu hdi lvu & binh sinh hoi 4p thdp. Nhu vy binh ngung va binh sinh hoi cao ap
c6 ap sudt cao pk. Binh hap thy thdp ap va binh bay hoi nhiét d6 thap c6 ap suét thip po. Cac
thiét bi nhu binh trung gian,binh bay hoi & nhiét d6 cao,binh sinh hoi thip 4p,binh hip thy cao
ap co ap suat trung gian pyg.

7. May lanh hip thu khuéch tan:

C6 hai loai may lanh hip thu khuéch tan . May lanh hap thu khuéch tan cia Mauri ngudi Thuy
Dién c6 cong suit 16n st dung trong cong nghiép. May nay c6 nhiét do sbi thay ddi phu hop voi
viéc ha thap nhiét do khong khi dan xubng nhiét 46 yéu cau nhim nang cao hiéu suit may lanh.
May lanh hip thu khuéch tan cong sudt 16n van c6 bom dung dich 1a chi tiét chuyén dong.

1- Thiét bi sinh hoi
I RS 0% £ e a s s X] II - Thi&t bi tdch 16ng
\\ H I g 11 - Thi&t bi ngung
ﬂﬁ?‘ji;‘i]:i 'I;“A.“ | L | lu';i' N V- Thié(l bi. ba.)’ hoi
=5 [ QUL : V - Thit bi halp thy
Gl H e £LL4ELLLLLG V- ThiELb] 1o 461 nhidt dung dich
1 k[ A : I / VII .j 4 /, VII - Thiét bi E(ii nhiét 1dm lanh 1dng
—rH o |[A—lliihiil. V¥ NH3 v khi H2
i A N\ Sy e Erer eNC V- Xy phong nhid
Hi ==V e S R {7 IX-Thiélbi gia nhiét dién
VU{\;! - P »]' NP~ X Binh chita chi hap thy
F 1 X e == | X1 - Binh chita H2
fa t"ﬂ' I\\/ I Ii:\-x—xx,(\ l , »  Dungdijch d¥c
Z[-I [{'H[ ,//' ? £ /;':‘_‘—_‘_’,(‘/1 & . Dung dlCh loﬁng
o L _'[ (C—" - Hoi aménidc
5o \‘\ j— « LoOng aménidc
Vi j?} " oy ' :%:r:o hydro vi ambnid
i:o'g,‘_‘"r;‘n"_"f 5 -‘x KX Jp nydro vi amonide
do" 5 T R ; o o & o

Hinh 1.8: May lanh hap thu khuéch tan.

Hinh trén md ta so d6 nguyén 1y va hinh dang bén ngoai méy lanh hap thy khuéch tan.
Trong may lanh hap thy khuéch tan c6 3 vong tuan hoan.
1) Vong tuan hoan thr nhit 1a ciia méi chat lanh amoniac. Méi chét lanh tir binh sinh hoi
vao dan ngung,ngung tu r6i chdy vao dan bay hoi hay con goi la dan khuéch tan. Hoi
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NH; s& khuéch tan vao khi H» tir 4p sudt riéng phan bang khong 1én dén ap suit twong

{mg véi nhiét 46 budng lanh sau d6 theo khi Hz ling dan vé dan hap thy vi hon hop NH3

+ H2 nang hon. Sau khi dugc hép thu NH3z dung dich tré thanh dam dac va dugc bom

xiphong bom tr¢ lai binh sinh hoi.

2) Vong tuan hoan thr 2 1a cua dung dich. Vong tun hoan nay ciing gidng nhu & may lanh
hap thy binh thuong. Dung dich ddm dic duoc bom xiphdng bom tir dan hap thu vao
binh sinh hoi. Dung dich sau khi sinh hoi amoniac,trd thanh dung dich loang. Do chénh
1éch cot 1ong dung dich lodng tu chay vé dan hap thu.

3) Vong tudn hoan thtr 3 1a ctia hydro. Khi hydro trong dan khuéch tan theo hoi NH3 lang
vé dan hép thu. Hoi NH3 dugc dung dich hép thu dan. Hon hop cang it hoi NH3 cang
nhe. Dong hon hop chuyén dong dan 1én dinh dan hap thu. Khi hét hoi NHs. hydrd
chuyén dong tr lai dan bay hoi. Binh chtra hydrd dung dé can bang ap suit khi nhiét do
bén ngoai thay doi.

Trong may lanh hap thu khuéch tan c6 bé tri hai thiét bi hoi nhiét,mot gitra NHs,H2 vao
va ra khoi dan bay ho1,mot cho dung dich loang va dung dich ddm dac vao va ra khoi binh sinh
hoi.

Bom xiphdng 1am viéc theo nguyén tic thay doi ty trong. Dung dich duoc dét nong sinh
ra nhitng bot hoi nhd,bot hoi c6 tac dung kéo theo ca 1dng chdy vao binh sinh hoi.

8. May lanh hip thu chu ky:

May lanh hép thu chu ky 1a loai may lanh don gidn lam vi¢c gian doan. Do nhuoc diém la hé
s6 nhiét nho, khé ty dong hoa, may lanh hap thu chu ky hau nhu khéng dugc Gng dung ngoai
muc dich két hop v6i ning luong mit troi hodc nhiét thai cong nghiép.

Hinh 11.20 mo ta thiét bi lanh chu ky cta Carré (Phap) ché tao vao giira thé ki 19 dung cip moi
chat amoniac va nu6c. Thiét bj gdm 2 binh chira ndi théng v6i nhau biang mét dudng dng nhu
hinh v€. Binh 1 chira dung dich dam dac,lam nhi€ém vu cta binh sinh hoi va hép thu con binh 2
13 ngung tu va bay hoi. O chu ky d6t néng, binh 1(sinh hoi) duoc gia nhiét bang dén con binh
2(ngung tu) duoc 1am mat bang nude. Hoi amoniac sinh ra & binh 1 dugc ngung tu lai & binh 2.
Trong hé thong c6 4p suat ngung tu. Dén chu ky lam lanh, toan bo thiét bi dugc quay nguoc lai.
Binh 1 1am mat bang nudc va tré thanh binh hip thu,binh 2 trd thanh binh bay hoi va dit vao
budng can lam mat dé thu nhiét cia moi trudng hay chét tai lanh. Nho ¢6 6ng ndi bo tri xudng
sdu & gitra binh nén khi 14t ngugc lai amoniac 16ng khong thoat vé binh hap thy dugc ma chi ¢6
hoi amoniac thoat vé. Do cach bb tri dau ong phia binh 1 nén hoi dé dang di vao binh ngung tu
& chu ky d6t nong va lai suc qua dung dich ¢ chu ky lam lanh,lam ting téc do hap thu 1én rat
nhiéu.

Ciing chinh do hai chirc nang & chu ky dot nong va 1am lanh nén binh 1 con dugc goi 1a

binh hip thy — sinh hoi, binh 2 1 binh bay hoi — ngung tu.
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a) b)
a) Chu ky dét nong: 1-sinh hoi; 2-ngung tu; 3-nude lam mat; 5-dén con.

b) Chu ky 1am lanh: 1- hip thy; 2- bay hoi; 3-nuéc lam mat; 4-budng lanh. Hinh
1.9: May lanh hap thu chu ky.

May lanh héap thu chu ky dung chat hip thy 16ng c6 mét sé nhuge diém co ban la:

+ Kho ty dong hoa chu trinh do dic diém van hanh

+ Nudc bi tich tu ¢ dan bay hoi sau nhiéu chu ky lam vi¢c

+ C6 nguy co gy nd néu quén chuyén chu ky d6t nong sang chu ky 1am lanh

+ Kho b tri dudng hoi suc vao dung dich ¢ chu ky lam lanh. O trén ngudi ta phai 1t

toan bo thiét bi.

Ngay nay c¢6 nhiéu may lanh hip thu chu ky giai quyét dugc cac ton tai nhu nguy co
gy nd, phuong phap b tri duong hoi vé, sy tich tu nudc trong dan bay hoi va van dé tw dong
hoa.

9. CAU HOI ON TAP

1/ Trinh bay chu trinh 1y thuyét cia may lanh hap thy.

2/ Trinh bay vé méi chat ding trong may lanh hép thuy.

3/ Trinh bay nguyén 1y ciu tao va nguyén 1y lam viéc cia may lanh hap thu
nudc/Bromualiti (H20/LiBr).

4/ Trinh bay nguyén 1y ciu tao va nguyén 1y lam viéc cia may lanh hép thu
amoniac/nudc.

5/ Trinh bay nguyén 1y cdu tao va nguyén 1y 1am viéc cia may lanh hap thu khuéch tan.
6/ Trinh bay nguyén 1y ciu tao va nguyén Iy lam viéc cia may lanh hap thu chu ky.
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CHUONG 2: MAY LANH EJECTO (EJECTOR)

Gidi thi¢u:

May lanh EJECTO hoat dong theo nguyén 1y ciia chu trinh nguoc, nhung trong truong
hop nay, qua trinh nén hoi méi chat lanh dugc thuc hién nho EJECTO. V& nguyén 1y may lanh
EJECTO c6 thé dung bt ctr loai mdi chat ndo, nhung hién nay nguoi ta thuong ding nude lam
moi chat lanh.

Chuong nay gidi thiéu so dd nguyén 1y, nguyén 1y lam viéc, qua trinh lam viéc, két cau
va cac phan tir co ban ctiia may lanh EJECTO hoan chinh.

Muc tiéu:

+ Vé kién thuc:

- Trinh bay duoc so dd nguyén Iy may lanh EJECTO.

- Trinh bay duoc nguyén 1y lam viéc may lanh EJECTO.

+ Vé k¥ nang:

- Tinh toan céc chu trinh may lanh EJECTO.

- Phan tich nguyén ly 1am viéc may lanh EJECTO.

+Vé nang lyc tu chu va trach nhiém:

- Rén luyén tinh tap trung, ti mi, tu duy logic, can than, chinh x4c, nghiém tuc.

- C6 10ng yéu nghé, ham thich tim hiéu cac hé thdng lanh khac

1. Khai niém:

Céc khai niém chung:

May lanh EJECTO thudc loai may lanh st dung nhiét nang. CAu tao may lanh co thé
phan tich thanh 2 chu trinh: chu trinh thuan sinh cong, chu trinh ngugc tiéu thu cong ma chu
trinh thun sinh ra. Cac hé sb st dung ning luong ctia may lanh EJECTO thip hon so v6i may
lanh piston do cac ton that khong thuan nghich rat 16n & thiét bi EJECTO. Ngoai trtr bom nudéc
con tat ca cac bd phan khac cia hé théng déu khong c6 bd phan chuyén dong co hoc, cAu tric
don gian dé van hanh, von dau tu ban dau it, thoi gian lam viéc cac thiét bi 16n, khdi luong bé,
kich thudc phu bi nhd, c6 thé dé ngoai troi khong can bao che, ¢6 thé sir dung cac nguon nhiét
luong c6 thé ning nho nén thuc té ki thuat may lanh ejector van duoc st dung.

Cac méi chit 1am lanh & may lanh EJECTO c6 thé dung H20, NH3, Freon, song thuc té
chi sir dung may lanh EJECTO hoi nuéc.

Chung ta chi nghién ctru may lanh ejector hoi nudc 1 cap loai ngung tu bé mat; khong
nghién ctru loai pha dong.

2. Nguyén ly 1am viéc va chu trinh ly thuyét ciia may lanh EJECTO:

2.1. So 0 nguyén ly:
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Hinh 2.2: So d6 nguyén 1y may lanh EJECTO hoi nuéc.

* Ejecto E1: nhiém vu thyuc hién qua trinh din nd, thé ning cua dong bién thang
d(f)rllg nang, fic‘)ng hoi di ra khoi 6ng Lava‘m co ~Vafm toc lc')"n hut }uéng hoi méi
chat vao budng thu hoi sau d6 di vao buong hon hop. Roi té1 ong tang ap tai
day ap suat tang 1én pk .

* Ejecto E2 E3: Nhiém vu ciia 2 ejecto phu nay la dé loc 1iy khi khong ngung (
khong khi ngoai trdi ro vao hé thong) va thai khi khong ngung ra ngoai bo.

* BNzi: 1a binh ngung chinh con binh ngung 2, 3 1a binh ngung phu. Kém theo
d6 13 van tiét luu 2, 3 tiét luu 1am nhiém vu tiét luu lugng 1ong tir binh ngung
2, 3 vé binh ngung 1.

+ SV: Van xa khi khong ngung ctia hé thong.

« LH: 10 hoi c¢6 nhiém vu sinh hoi ¢6 nhiét 6 cao (hoi qua nhiét) cap cho hé
thong.

« Cum B1 Van phao va TBBH tao thanh mot nhém diéu chinh. Van phao dé diéu
chinh muc léng trong TBBH.
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 VTL1: Nham tranh hién twong soi ¢ cac dan ctia PTL (phu tai lanh) O Ba: Bé
cép lanh cho cac phu tai lanh dugc thuan tién hon.

2.2. Nguyén ly lam viéc:

Hoi tir LH di vao thiét bi ejecto E1 va thyc hién qué trinh dén nd, nang lugng cta dong
hoi bién thanh dong ning, ludng hoi ra khoi 6ng tang toc Lavan c6 van toc 1on hat luéng hoi
moi chat & TBBH vao budng thu hoéi hoi lac nay hon hop hoi c6 &p suat pn sau do vao budng
hon hop va vao ong tang toc tai day van toc ciia dong hoi gidm nén ap suat tang 1én pk va dugc
dan dén TBNT 1, tai day hoi moi chat dugc nudce gidi nhiét [am mat nén hoi ndy ngung tu lai
va dugc B1 bom theo 2 ngd phén it vao TBBH c6 Van phao di€u khién lugng nude cho TBBH.

Phén 16n con lai di qua van cip nuéce cho 16 hoi tao thanh vong tuan hoan. O TBBH dé
cap dé cap nhudc lanh cho cac phu tai nhiét ngudi ta lip dit B2 bom toi phu tai nhiét sau d6 qua
VTL: va tr vé TBBH.

Hoi tir LH qua 2 ejecto 2 va 3 két hop voi luong hoi va khi khong ngung & thiét bj NT
nén 1én pk ¢ thiét bi NT 2 va 3 sau d6 qua VTL 2 va 3 lam giam nhiét do va ap suit, sau d6 vao
BN: con khi khong ngung dugc thai ra ngoai qua van x4 khi.

Chuy:

«  Ap suit ph>pk>Ppo.

e Pn1i<PnT2<Pnt3; PnT3>>P =B- 4p suat khi quyén.

«  Nhiét d6 nudc & TBBH to< 0°C, thong thudng t = 4 — 5°C. Do d6 ap suat & TBBH po
< 1bar (tirc nhé hon 4ap sudt khi quyén) nén khong khi bén ngoai dé lot vao hé thong
do chénh 1éch ap suit.

« Chu trinh méy lanh EJECTO duoc phan tich lam 2 chu trinh sau.

v Chu trinh thuén: 1-11-6-8-1
v Chu trinh nghich: 3-10-6-7-3 (xem trén do thi T-S)

l) 0

71"‘ 2y 3

—
Hinh 2.3: D6 thi T-S cua chu trinh may lanh EJECTO.
Gidi thich:
1. Hoi bao hoa sau 10 hoi.
2. Thong s trang thai sau voi phun Lavan.
3. Hoi bao hoa ¢ TBBH.
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Thong s6 trang thai khong khi ¢ buéng hdn hop.
Thong $6 trang thai sau Ei, truéc BNy

4
3)
6. Thong sb trang thai 1ong & BNi.
7.  Thong sb trang thai sau van phao tiét luu & TBBH.
8. Thong s trang thai trong Lo Hoi.
9. Thong sb trang thai long & BH.
10. Thong s6 trang thai 1ong dé phan tich.
11. Qua trinh din nd doan nhiét trong dng Lavan. 24 &34: 1a qua trinh hdn hop
2 dong hoi.
45: Qua trinh ting ap & 6ng tang ap. 3.
Tinh toan nhiét thiét bi lanh EJECTO:
Tinh toan may lanh EJECTO thong thudng dua vao cac d6 thi va cac bang cho sin theo cac két
qua thue nghiém, phu thudc rat 16n vao cdu tao, dic tinh 1am viéc cua cac thiét bi EJECTO.
Thudng thi ching ta chi 4p dung cong thirc sau: Ngudn
nhiét cap vao :
+ O 16 hoi: Qn
+ O thiét bi bay hoi: Qo
Ngudn nhiét nha ra & binh ngung: Qk
Hé s6 ngudn nhiét cua hé théng: nt= Qo / Qn = (14 + 18)%. 4.
Pic diém ciaa chu trinh thye trong may lanh EJECTO:

Ejector 1a cac thiét bi sir dung dong luc hoc chit 16ng. Hay néi cach khac, chiing khong
chtra bat ky bd phan co khi nao c6 thé bi hao mon, va do do cac tinh toan phai chinh xac va
riéng 1¢ dé may bom hoat dong dung tin cay.

Cong nghé nay don gian lién quan dén viéc thay doi 4p luc va téc d6 cia moi trudong bén
trong ejector, tuan theo dinh luat Bernoulli va thay doi xung luc.

Céc so do cho thiy trang thai lvu dong bén trong voi phun va toc d6 dong chay gia ting
lam giam ap suat h¢ thong.

Piém 4p suét thap nhat dugc tim thdy ngay phia sau voi phun. Pay 1a khu vic ma dong
hat vao dau phun qua mat bich hat. Bang cach trao d6i xung gitta diém 2 va 3, cu thé 1a gilra
dong chuyén dong va dong hut, ca hai dong nay dugc tich hgp manh dén di€ém 4. Trong bd
khuéch tan tiép theo - di€ém 4 dén diém 5 - van toc chdm dén mirc mong mudn ap suat day dat
duoc tai diém 5.

Do d6, hiéu suét cia cac Ejector dugc xac dinh va tinh toan bang cach tinh toan céc riéng
cua cac dong chay.

5. Qua trinh 1am viéc va két cau ciia may lanh EJECTO: 5.1. Qua trinh lam viéc ciia
may lanh EJECTO
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Hinh 2.4: Qua trinh 1am viéc may lanh EJECTO.

Céac dau phun 1a cac dau nén tinh duogc kich hoat nhiét va bao gém mot voi phun (mot b
tach phan hop chinh) dugc nhung vao mét than chinh c6 hinh tru. Hiéu tmg nén 1a két qua tir su
tuong tac ctia hai dong chit 16ng. Dong dong luc & 4p suit cao va duoc tao ra trong mot may
phat dién str dung ngudn nhiét. Ngudn nhiét nay co thé dén tir nhiét do thap.

Do d6, cac voi phun c6 loi thé 1a chiing c6 thé dugc didu khién bang nhiét thai, va duoc
st dung nhu may bom nhiét trong cac chu ky thich hop dé tao ra cac hiéu tmg nang cap, 1am
lanh hoac tao hi¢u ing lanh, véi diéu kién nguén nhiét co san.

5.2. Két cAu ciia may lanh RJECTO

2 1
" Boiler/generator '
ﬁ Q. Pump | W,
Ejector = @ =
4 5
1 = }» Condenser >
Expansion
3 lQe device

6
< Evaporator <

Hinh 2.5: Két cau may lanh EJECTO.
Két cdu cua may lanh EJECTO: bao gdbm
1. Bom (Pump).
2. May phét (Boiler/generator).
3. Ejector. (EJECTO) 4. Dan néng (Condenser).
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5. Dan lanh (Evaporator).

6. Van tiét luu (Expansion device).
6. Cac phan tir co' ban ciia h¢ thong lanh EJECTO:

6.1. EJECTO

Nguyén ly hoat dong cua ejector dua trén hi€u trng Venturi cua voi phun phan ky hoi tu
dé chuyén ddi ning lugng ap suit ctia chét long chuyén dong (dong chinh) sang dong ning dé
huat chat 1ong hat (dong th cip), sau d6 nén lai chat 16ng hdn hop bang cach chuyén dong ning
lugng trd lai thanh nang luong ap luc.

EJECTOR a b c

Primary
flow

Secondary
flow

Hinh 2.6: EJECTO.

6.2. Thiét bj bay hoi
Khai niém thiét ké cho thiét bi bay hoi 1a éng hinh tru c6 cic canh tan nhiét & bén ngoai, duoc
thé hién trong hinh 2.7. Thiét ké nay di chimg minh 1am giam dang ké d6 dai can thiét khi so
sanh v6i hinh tru don gian. Ong ¢ cac canh tan nhiét tir ngudn gdc hap thu nhiét tir bén ngoai
duoc dé cap ¢ day. Pé x4c dinh chiéu dai, hé sb truyén nhiét téng thé cua 6ng cO canh tan nhiét
duge tinh toan bing bang thong sb k§ thuat do nha san xuit cung cap. Thiét bi bay hoi 1a hai
dng c6 canh tan nhiét duoc ndi song song véi cac khép vong cung.

.y

Hinh 2.7: Thiét bi bay hoi EJECTO.

6.3. Thiét bi ngung tu
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Hinh 2.8: Thiét bi ngung tu EJECTO.

Trong loai binh ngung nay, dong luong cta chit 1ong roi xudng duge sir dung dé chiét
xuit hodc ddy khong khi ra khoi cac chat ngung ty. Budng ngung tu bao gdm mét éng thang
ding trung tam, trong d6 c6 mat chudi nhiéu té bao hinh non hodc cac voi phun hoi tyu. Hoi nuée
thai di vao tir phia bén ctia budng ngung hinh try. Cac dng trung tim dugc cung cip véi sé luong
wholes hodc mié€ng hoi nudc. Nudc lam mat roi trén voi phun hoi tu & tbc do cao. Nude nay
chay qua cac voi phun hoi tu theo ting 16p. Khi hoi nudc nay tiép xtc v6i nudc lam mat, hoi
nudc ngung tu va tao ra mot phan chan khong. Do chin khéng ndy ngay cang nhiéu hoi nudce di
vao cac 6ng thang dimg thong qua cac céng hoi nude va duoc cb dic va két qua hut chan khong.
Hdn hop cia nude lam mat, hoi nuée ngung tu, hoi nude khong ngung tu va khong khi 4m uét
di xudng voi phun phan ky phia du6i nhu thé hién trong hinh.

Binh ngung Ejector thudng duoc trang bi voi mot van khong trd lai trong dau vao hoi
nude thai nhu duge hién thi dé ngan chan mot dot ngdt ngugc dong nudc vao éng x4 tuabin
trong trudng hop that bai dot ngdt cung cap nude cho binh ngung.

7. CAU HOI ON TAP

1/ Trinh bay khai niém may lanh EJECTO. 2/ Nguyén
1y 1am viéc va chu trinh 1y thuyét ciia may lanh EJECTO. 3/ Hay
tinh toan nhiét thiét bi lanh EJECTO.
4/ Hay néu dic diém cua chu trinh thuc trong méy lanh EJECTO.
5/ Néu qué trinh lam viéc va két ciu ctia may lanh EJECTO.
6/ Trinh bay cau tao va nguyén 1y hoat dong ctia cic phan tir co ban trong hé thong lanh
EJECTO:

a) EJECTO.

b) Thiét bi bay hoi.
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¢) Thiét bi ngung tu.

CHUONG 3: THIET BI LANH DUNG NANG LUQNG MAT TROI

Gidi thiéu:

Hé théng may lanh nang luong mat tro1 hi¢n nay 1a mot hé théng tan dung nang lugng
mat tro1 nhu 1a mdt nguon nhiét nang bo xung thém phan nang lugng can thiét duy tri qua trinh
lam lanh trong hé thong may lanh dién hinh nham muyc dich lam gidm dién nang tiéu thu can co
dé chay l6c nén.

Chuong nay trinh bay so d6 nguyén 1y, nguyén Iy 1am viéc, chu trinh may lanh hip phu
ran dung nang luong mat tro1. Muc tiéu:

+ Vé kién thuc:

- Trinh bay duoc so d6 nguyén 1y chu trinh may lanh hip phu rin dung ning lwong mit

troi.

- Trinh bay duoc nguyén 1y lam viéc chu trinh may lanh hap phu ran ding ning luong

mat troi.

+ Vé k¥ ning:

- Tinh toan nhiét chu trinh may lanh hap phu ran ding ning luong mit troi.

- Phan tich nguyén 1y lam viéc chu trinh may lanh hap phu rin dung ning lugng mat troi.

+Vé nang luyc tu chu va trach nhiém:

- Rén luyén tinh tap trung, ti mi, tw duy logic, can than, chinh x4c, nghiém tuc.

- C6 1ong yéu nghé, ham thich tim hiéu cac hé théng lanh khac

1. Khai niém:
Mit troi 1a ngdi sao ¢ trung tdm ctia hé mat troi, chiém khoang 99,86% khéi luong cia
hé mat troi. Mat troi 1a mot khoi khi hinh cau c¢6 duong kinh 1,390.10° km, cach xa trai dat
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150.10° km. Khéi lwong mat trdi khoang 2.10° kg, khoang cach trung binh gitta mat troi va trai
dat xap xi 149,6.10° Km.

Nang luong Mit Troi & dang anh sanh sang hd tro cho hau hét su séng trén Trai Dat.
Thanh phan cta mit troi gdom hydro khoang 74% khdi lugng, heli khoang 24% khdi lugng va
mot lugng nho cac nguyén t6 khac. Quan néng cta Mt trdi lién tuc mé rong trong khong gian
va tao ra gié mat troi la cac dong hat c6 van tde gép 5 1an van tdc Am thanh-mo rong nhat man
t61 khoang cach xap xi 100 AU.

4
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Hinh 3.1: Ning lugng mit trdi chiéu téi Trai Dat.
Phan ning luong bilic xa mit troi truyén tdi bé mit trai dat trong nhimg ngay khong co
may ¢ thoi diém cao nhét khoang 1000 W/m?
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Hinh 3.2: Ung dung ciia pin ning luong mit troi.

Khi tién hanh thiét ké hé thong dién mat trdi, phai dam bao cung cip du ning luong cho
tai trong suot cd nam, can phai tién hanh chon gia tri c6 cuong dd sang thap nhat trong nam lam
co s¢. Khi d6 vao cac thang mua he, nang luong s€ du thtra va c6 thé gay lang phi 16n néu khong
dung thém cac phu tai. Ta c6 thé dung cac bo trich trir ning lvong nhu acquy dé trich trir ning
luong trong cac thang mua he dé dung trong cac thang mua dong vi khong kinh te. 2.
May lanh hap phu rian diung nang lwgng mat troi:

2.1 Than hoat tinh

Than hoat tinh 1a mot dang cta carbon duoc xir Iy dé c6 nhitng 15 rong bé thé tich nho dé ting
dién tich bé mit cho hfip phu hodc phan tng hoa hoc. Do mirc d§ vi mao quan cao, chi mot gam
than hoat tinh c6 dién tich bé mit vuot qua 800 - 1000 m2, dugc xac dinh boi phuong phap hap
phu khi. Mot mire do hoat hoa du cho ing dung c6 ich co thé dat duoc duy nhat tir dién tich bé
mit cao, hon nita, su xir Iy héa hoc thudng 1am ting tinh chat hip phu. Than hoat tinh thudng
thu tir than cui va thinh thodng 1a than sinh hoc. Nhiing loai thu dugc tir than da hay cde thi duge
goi la than da hoat tinh hoac cdc hoat tinh.

Vé mat hoa hoc gom chu yéu 1a nguyén té carbon & dang vo dinh hinh (bot), mot phan
nita c6 dang tinh thé vun grafit. Ngoai carbon thi phan con lai thuong 14 tan tro, ma chu yéu la
cac kim loai kiém va vun cat). Than hoat tinh c6 dién tich bé mit ngoai rat 16n nén duogc ung
dung nhu mot chat 1y tudng dé loc hut nhicu loai hoa chat.
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2.2 Silicagel

Silica gel hay gel axit silixic 14 mot chat rat sdn c6 trong ty nhién, cong thém véi tinh nang uu
viét cia no trong cac qua trinh hda hoc tao nén cho silica gel mot vi thé dang dugc tran trong.
Silica gel thuc chat 1a dioxit silic, & dang hat ctmg va x6p (c6 vo s6 khoang rong li ti trong hat).
Cong thirc hoa hoc don gian cua né 1a SiO2.nH20 (n < 2), n6 duge san xudt tir natri othosilicat
(NazSiO4) hoic Silic TetraClorua (SiCls). Hién nay silica gel ¢ vai tro rat quan trong trong
cong nghé hoa hoc tir don gian dén phic tap. Silica gel duoc dung rat nhiéu lam xuc tac trong
téng hop hiru co héa dau, loc nudc,...

Silica gel c6 hiéu qua hat am va tinh kinh té cao so voi cac loai hut am khac. Noi san

xudt silica gel nhiéu nhat 13 Thuong Hai, Thanh Pao cua Trung Quédc.

3. CAu tao thiét bi may lanh hip phu:
3.1 So d6 nguyén Iy

Buc xa

mat troi \;\‘
\ hict bi

Bo hip phu

ngung
tu

¢ Van chan

Binh chira

Thiét bi bay

hon Van tiét hru
Hinh 3.5: So d6 nguyén 1y may lanh hap phu.
3.2 Nguyén tic hoat dong

Cong nghé 1am lanh hap phu 1a cac hé théng diéu khién nhiét, trong d6 may nén thong thuong
ctia chu ky nén hoi thong thuong duoc thay thé bang mot “may nén nhiét” va mot chat hap phu.
Chat hap phu c6 thé 1a cht ran trong trudng hop hé thong hap phu hoic chét 16ng cho hé thong
hap thy. Khi chat hap phu dugc dun néng, n6 hap thy hoi méi chét lanh & ap suat ngung tu. Hoi
sau d6 duoc hoa 1ong trong binh ngung, chay qua mot van mo rong va di vao thiét bj bay hoi.
Khi chat hap phu dugc 1am mét, no hap thy hoi va do d6 duy tri 4p suat thap trong thiét bi bay
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hoi. Céc chét lam lanh hoa 1ong trong thiét bi bay hoi hap thu nhiét tir khong gian 1am lanh va
bbc hoi, tao ra hiéu tng lam mat.

Hap phu lanh khong gidng nhu hip thu va hé thong nén hoi, 1a mot qua trinh vén ¢6 chu
ky va nhiéu 16p hap phu 12 can thiét dé cung cip cong suit lién tuc. Cac hé thdng hap phu vén
doi hoi cac bé mat truyén nhiét 1on dé truyén nhiét dén va tir cac vat liéu hap phu tu dong lam
cho chi phi trd thanh mét van dé. Cac hé thdng hiéu qua cao doi hoi nhiét hap phu dugc thu hoi
dé cung cap mot phan nhiét can thiét dé tai tao chat hap phu. Cac chu trinh tai sinh nay can dén
bdi sb cua bo trao doi nhiét hai 16p qua céc vong truyén nhiét phuc tap va diéu khién dé phuc
hoi va st dung nhiét thai nhu chu trinh trao d6i nhiét giita chat hip phu va chat 1am lanh.

4. Tinh toan nhiét:

Nhiét hap phu lién quan dén cudng d6 ma cac phan tir hip phu duoc lién két véi bé mat
hoat dong. Nhiét hép phu dé dang thu dugc tur dir li¢u dugc thu thap tor ASAP 2010. Noi cach
khac, d6 1a ngudn gbe dugc thiét ké dé thu thap dir liéu chinh xac dé tinh toan phan tich bai nhiét
hap phu. Nguyén nhan 1a do dit liéu chinh dugc thu thap & ap suat rat thap 1a tuan theo co ché
hép phu. Phan tich dugc thuc hi¢n & cac nhiét d¢ khac nhau, do do, thu dugc cac déng nhiét hép
phu khac nhau, tir d6 cac dong vi hap phu duoc xac dinh. Sau d6, phuong trinh Clausius —
Clapeyron duogc ap dung dé tao dugc mot ham nhiét tinh toan nhiét hép phu. Va vi¢c tinh toan
nay duoc thuc hién thu cong bang cac phép tinh nhiét dong.

5. H¢ thong lanh san xuit nwéc da:
5.1 So dd hé thong
So d6 nguyén 1y hé théng may dé ciy :

§ @
\!\\!

A A A

-

Hinh 3.6: So d6 nguyén 1y hé thong lanh may dé cay.
Trén hinh 3.6 1 so d6 nguyén 1y ctia hé thong lanh may da cay dugc sir dung pho bién
nhat hién nay. Hé thong c6 cac thiét bi chinh sau:

1- May nén: My nén 1 cap, st dung moi chat NH3 hoic R22.
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2- Binh chua cao ap.

3- Dan ngung: Co thé st dung dan ngung tu bay hoi, binh ngung, dan ngung tu kiéu
tudi va co thé st dung dan ngung khong khi.

4- Binh tach dau.

5- Binh tach khi khong ngung.

6- Binh thu hoi dau (sir dung trong hé thong NH3).

7- Binh tach 16ng.

8- Binh gilt muc- tach long.

9- BE€ nudc muoi lam da, cung bo canh khuay va dan lanh ki€u xuong ca.

Hinh 3.7: Dan lanh xuong ca.

5.2 Nguyén tic hoat dong

Cach san xuit nwéc da ciy:

Pé san xuit nude da cdy, cac co s¢ xay dung mdt hé théng lam lanh cac khudén chira
nudce hinh 1ap phuong 16n. Khi dong dac thanh nudc dé, cac khuon nuoc da sé dugce kéo 1én,
nhiing va x6i nudc dé cac thanh nude da to 16n trdi ra khoi khudn. Mdi khdi nude da thanh pham
c6 thé ning dén 50kg hodc nhiéu hon.

Thong thuong cay da nang 50kg cé kich thudc 200*250*1000mm, tuy thudc vao san
lugng da sx ra ma chon s6 khuon trong mot linh da.
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Hinh 3.8: M6t linh d4 hoan chinh.

5.3 Céu tao ciia cac thiét bj

Phuong phap san xuét da cay 1a mot trong nhitng phuong phap cb dién nhét. P4 cay duoc
san xuAt trong cac b¢ dung dich mudi lanh, c6 nhiét do khoang —10°C. Nudc dugc dat trong cac
khuon c6 kich thudc nhit dinh, theo yéu cau sir dung. Khéi luong thudng gip nhat cia cac cay
dala 12,5 kg; 25 kg; 50 kg. Uu diém cua phuong phap san xuat d4 cay 1a don gian, d& thuc hién,
da c6 khéi luong 16n nén van chuyén bao quan duoc 1au ngay, dic biét dung cho viéc bao quan
c4, thyc pham khi van chuyén di xa. Ngoai ra d4 cdy ciing dugc sir dung 1am da sinh hoat va
giai khat ctia nhan dan.

Tuy nhién, da cay c6 mot s6 nhuoc diém quan trong nhu: chi phi dau tu, van hanh 16n,
cac chi tiéu vé vé sinh khong cao do c6 nhiéu khau khong dam bao vé sinh, tinh chii dong trong
san xudt thap do thoi gian dong d4 1au. Pi kém theo hé thdng may da ciy phai trang bi thém
nhiéu hé théng thiét bi khac nhu: Hé thdng ciu chuyén, Hé théng cip nude khudn d4, bé nhing
da, ban 1at da, kho chira da, may xay d4. Vi viy ngdy nay trong k¥ thuat ché bién thuc phim
ngudi ta it st dung da cdy. Néu co trang bi ciing chi nhim ban cho tau thuyén danh ca dé bao
quan lau ngay.

Do khdi da 16n nén san xuét da cay thudng cé thoi gian 1am da kha 1au tir 17 dén 20 tiéng,
vi vay dé giam thoi gian lam da nguoi ta c6 cac bién phap sau:

— Lam lanh so b0 nudc trudc khi cho vao khuodn da.

— B6 phan 16i chua déng bang, phan nudc c6 nhiéu mudi hoa tan. V&i phuong phap nay thoi
gian lam dong da giam 40- 50%.

— Giam nhiét do nudc mudi xuéng —15°C, thoi gian giam 25%, nhung chi phi dién ning 16n.

Mot trong nhitng diém khéac cia san xuat da cdy, 1a dé lay da ra khoi khuon can phai
nhung trong bé nudc cho tan mot phan da méi co thé 1ay ra duoc. Pé lam tan da co thé lay nudc
nong tu thiét bi ngung tu. Do phai [am tan da nén co ton that mot phén lanh nhét dinh. Thiét bi
quan trong nhat ctia hé théng méay da cay 1a bé mudi. Thong thuong bé mudi duoc xay dung tir
gach thé va c6 16p cach nhiét ddy 200mm, bén trong bé 1 hé thong khung d& cac linh d4, dan
lanh. Pai bo phan céc thiét bi trong bi da 1a thép nén qua trinh &n mon tuong dbi manh, sau mét
thoi gian lam viée nhat dinh nuéc mudi dd nhudm mau vang cua ri sat, chat luong vé sinh khong
Cao.

Trong khi san xuat nhd cht y nudc vao khudn chi chiém khoang 9/10 thé tich, dé khi lam
lanh nudc gian no va khong thé tran ra b, 1am giam néng d6 mubi, anh huong téi nhi¢t do dong
dac cia nudc da trong bé.
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San xuit da cay khong thé thuc hién lién tuc va tu dong hoa cao dugc, do cac khau ra da,
cap nudc cho cac khudn da, chiém thoi gian kha 1au va kho ty dong. Hé théng con ¢ nhiéu
khau phai lam b?mg tay nhu vao nudc, ra da, van chuyén, bdc xép da, xay da.

Trong hé thong lanh may déa c6 2 thiét bi c6 thé coi 1a dic thu cia hé thong. D6 1a dan
lanh xuong ca va binh gitt muc — tach long.

- Uu va nhuoc diém ciia hé thdng may da cay : +

Uu diém :

— Vi c6 dang khdi 16n nén c6 kha nang tich trir 1au, rat tién 16n cho viéc van chuyén di xa va
ding bao quan thuc phim lau ngay.

— D& dang ché tao, cac thiét bi ciia hé thdng c6 thé ché tao trong nudc, khong doi hoi phai cé
thiét bi dic biét.

+ Nhuge diém :

— Chi phi van hanh 16n: Chi phi nhan cong van hanh, vao nudc, ra da, van chuyén da, xay da,
chi phi dién ning (mé to khudy, cau da, may xay da).

— Chi phi dau tu 16n: Bé da, cau da, bé nhiing nude, ban 1at, hé théng cip vao nude khuon da,
kho bao quan d4, may xay da vv...

— Thoi gian 1am da 14u nén khong cha dong san xuat va ché bién.

— Khi xuat da thi da ra hang loat nén can kho bao quén.

— Khong bao dam vé sinh: Bé mubi va khau xay da.

— Tén thit nhiét 16n: Qua trinh tir san xuét dén st dung qua rat nhiéu khau nén ton that nhiét
16n, ngoai ra khi xay d4 va nhung khuén d4 con gy ra mat mat co hoc.

Do ¢6 nhiéu nhuoc diém nhu vdy nén hién nay ngudi ta it sit dung mdy da cay trong dé
ché bién thuc pham, ma chu yéu san xuat dé ban cho ngu dan danh ca va cho sinh hoat. Dbi véi
cac xi nghiép ché bién thuy san mét trong nhing diéu kién dé dugc cip code EU nhép hang vao
cac nude E.U thi phai sir dung da vay dé ché bién.

- Két céu bé da:

Bé da duoc chia thanh 2 hodc 3 ngin, trong d6 c6 01 ngin dé dit dan lanh, cic ngin con
lai dat cac khudn da. Bé c6 01 bd canh khudy, bo tri thang dimg hay nam ngang tuy y. Bo tri
thrfmg ding tién loi hon, tranh ro ri nudc mudi ra bén ngoai nén hay duogc lya chon. Cac khudén
da duoc ghép lai thanh cac linh d4. Mdi linh da co tir 5 dén 7 khudn da hodc 16n hon. C6 nhiéu
cach b tri linh d4, cac linh da bb tri ¢6 dinh hodc c6 thé di chuyén don dén hai dau nho hé thong
xich. Khi b6 tri nhu vay rat tién loi khi cau linh da ra ngoai.

Bén trén bé da c6 bd tri hé théng can truc va cau dé cau cac linh da 1én khoi bé, dem
nhing vao bé nudc dé tach da, sau d6 dat 1én ban dé 1at d¢a xudng san. Trén bé nhiing nguoi ta
b tri hé théng voi cung cap nude dé nap nude vao cac khudn sau khi di ra da. Viéc cung cap
nudc cho cac khudn di duge dinh lugng trude dé khi cAp nude chi chiém khoang 90% thé tich
khuon.

Nuéc mudi thuong st dung 1a Nacl hodc CaCl2 va dbi khi ngudi ta sir dung ca MgCI2.
Bé mudi dugc xdy bang gach thé va bén trong ngudi ta tién hanh boc cach nhiét va trong cling
14 16p thép tAm. Cau tao cach nhiét bé mudi duge din ra & cac bang bén dudi.
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+ Két cAu cach nhiét tuong:
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+ Két cAu cach nhiét twong bé da.

Thong sb cac 16p cach nhiét bé da cay.

TT Lép vét liéu Chiéu Hé s6 dén
day nhiét, (W/m.K)
(mm)
1 | Lép vira xi mang 10+20 0,78
2 | Lép gach the 110220 | 0,23 + 0,29
3 | Lop vira xi méng 10+20 0,78
4 |Lép hic in quét lién| 0,1 0,70
tuc
5 |Lép gidy dau chong 1+2 0,175
tham
6 | Lop cach nhiét 100200 | 0,018 + 0,020
7 |Lép gidy dau chéng| 1+2 0,175
thim
8 | Ldp thép tam 5+:6 45,3

+ Két cau cach nhiét nén:

%7

XT AT X T AT X T RT X

+ Két cau cach nhiét nén bé da.

Céc 16p cach nhiét nén bé da.
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T Lép vat liéu Chiéu Hé s6 dan
day nhiét,
(mm) (W/m.K)
1 | Ldp thép tam 5+6 453
2 | Lop cat 16t mong 1015 0,19
3 | Lép bé tdng cot thép 60=100 1,28
4 [Lép giay dau chong 1+2 0,175
thim
5 | Ldp céach nhiét 100+200 | 0,018 + 0,020
6 |Ldp giay dau chong 1+2 0,175
tham
7 | Lép hic in quét lién tuc 0,1 0,7
8 |Lop bé tong da dam | 150+200 1,28
M200
9 |Lép da lam nén va dat -
dam ky

+ Két cAu nip bé da:

beé tién 1gi cho viéc ra vao da, nap bé da duoc de}y bépg cac tam ,danl} g0 day 30mm,
A=0,2 W/m.K, trén cung phu thém 16p vai bat. Do do6 ton that nhiét & nap bé kha lon.
6. T6 hop hé thong sin xuit nuée da va nuwée néng:

6.1. So' d6 hé thong

Hinh 3.9: So d6 hé thong t6 hop hé théng san xuat nudc da va nude nong.

1- Birc xa mit troi; 2-Collector; 3-Budng nuéc néng; 4-Bo phan hap thu; 5- Puong cap

nudc lanh; 6-Van 3 ngd; 7-Bo phan ngung tu; 8-Bu6ng lanh; 9-B6 phan bay hoi;

10Van tiét lwu; 11- Binh chira long; 12-Binh chtra nudc néng.

6.2. Nguyén tic hoat dong
Collector hap thu nang lugng mit troi 1am néng nude. Nhiét d6 nudc trong binh chira ting 1én
va lam tang nhiét do cua thiét bi hép thu. Khi nhiét do trong b phan hép thu tang 1én, lam cho
ap suat trong may lanh ting 1én dén 4p suat ngung tu pk. Hoi mdi chat thot ra va ngung tu lai
& bo phan ngung tu va duoc dan vé binh chita, chat 1ong lanh dugc dua vao bo phan bay hoi
qua van tiét luu hodc 6ng mao. Nhiét do ctia nudc va bd phan hap thy tiép tuc tang do nhan nhiét
tlr blrc xa mat troi va dat dén nhiét do cuc dai khoang 95°C. Nudc ndng trong binh chira dugc
dan di sir dung vao ban dém hoic din vao binh chira khac khi nhiét do dat cuc dai. Nudc trong

binh chira duoc bd sung bang ngudén nude lanh bén ngoai, nuéc lanh duge din vao va 1am lanh
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bd phan hip thy, khi d6 nhiét d6 bd phan hap thy giam xudng 1 cach dot ngdt ap suat moi chat
trong bd phan hap thu ciing giam xudng dén dudi ap suat bay hoi po, Khi ta mé van 6 thi qua
trinh bay hoi moi chét xay ra va nudc da dugc tao thanh trong budng lanh.

6.3. Ciu tao ciia cac thiét bi

Collector:

~Lb d3ng hip thy nhife

_—Buiing han siby dm

,./K N \ 2 £~Ong din vd Eng gép bing Bng
( [ ) 4 s o
\\\_,/'/ ( >

Y
Bién dang khung nhém

“_tiep rrdem bdo v
o \"~—Khung nhdm bio vé
“S—Ree ca0 su EPDM bec kin

S 4

Hinh 3.11: Van 3 nga.

T

Hinh 3.12: Puong 6ng trong hé thong.

7. M4y lanh hap thu dung ning lwong miit troi:
34



S ) Thég qidi nhiet de cung cap rusc
Téen bip this nlng gng milt trév sm nwst cho moi chit lsnh

L]Q Dén larh s e bhing kb
B f-o% | %\n 1 1TH
— - : B ] - )

May lsnh bap thu

! Van 3 nga d= disu chinh |
' chites ndrglsoh

Birh chira nde ning duoc snh
r& ki hig thy nBng ong mie trdl

Hinh 3.9: May lanh hap thu dung ning luong mat troi.

Ning lugng mit troi duge chimg minh 13 mot ngudn 1y tudng cho cac Gmg dung gia nhiét
thip. Ba phuong phap tiép can duoc biét dén sir dung ning lwong mit trdi dé cung cép lanh &
nhiét d6 duéi 0 d6 bao gdm quang dién (PV) hoat dong lanh, ning lwong mit trdi co khi, va hip
thu lanh. Ca hai chu ky van hanh bang PV va ning luong mit troi déu dua vao chu ky 1am lanh
nén hoi trong khi dé viéc lam lanh hép thu str dung nang luong nhiét [am dau vao chinh cho chu
ky. Trong ba phuong phép nady, hé théng quang dién 1 phuong tién kha thi va phi hop nhat cho
cac hé théng di dong cong suit nhé ndm trong khu vue khong gan cac ngudn ning luong thong
thuong.

CAU HOI ON TAP
1/ Trinh bay khai niém may lanh hip phu rin dung ning luong mit troi
2/ Trinh bay céu tao than hoat tinh. 3/
Trinh bay cu tao Silicagel.

4/ Trinh bay cau tao thiét bi may lanh hap phu .

5/ Trinh bay tinh chat cac loai méi chat dung cho may lanh hap phu.

6/ Trinh bay so do nguyén 1y va nguyén tic hoat dong may lanh hap phu ran ding ning luong
mat troi.

7/ Trinh bay phuong phap tinh todn nhiét cho dan bay hoi.

8/ Trinh bay phuong phép tinh toan nhi¢t cho dan ngung tu.

9/ Trinh bay so d6 hé théng va nguyén tic hoat dong ctia hé thong lanh san xuat nudc da

10/ Trinh bay so d6 hé thong va nguyén tic hoat dong cua td hop hé thong san xuat nudc da
va nudc ndng

11/ Trinh bay may lanh hap thy dung ning lugng mit troi
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TAI LIEU THAM KHAO

1. Hoang Duong Hung — Ning lwong mat troi Iy thuyét va iing dung — NXB Khoa Hoc K¥
Thuat

2. Nguyén Dirc Loi, Pham Vian Tuy — K§ thudt lanh irng dung — NXB gido duc

3. Nguyén Puc Loi, Pham Vin Tuy — Ky thudt lanh co sé — NXB giao dyc.

4, Nguyén buc Loi, Pham Van Tuy — Moéi chit lanh — NXB gido duc.

5. Nguyén Puc Loi , Pham Vin Tuy — Bai tdp ky thudt lanh — NXB gido duc.

6. Nguyén Duc Loi — Hé thong Mdy lanh hdp thu — NXB giao duc.
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