UY BAN NHAN DAN THANH PHO HO CHI MINH
TRUONG CAO PANG LY TU TRQONG THANH PHO HO CHI MINH
KHOA NHIET - LANH

(g

LY TU TRONG

COLLEGE

SVTH: 1. NGUYEN TUAN TAI- MSSV: 19003383
2. NGUYEN TAN DUY - MSSV: 19002830

MAY LANH HAP THU SO PO MQT BINH

Nganh hec : Cong nghé ky thuat nhiét
Lop hoc  :19C1-LPL1

TIEU LUAN MON CHUYEN PE MAY LANH

GVGD: Th.S Pinh Pong Hiép

Thanh phé Hé Chi Minh — 2021




UY BAN NHAN DAN THANH PHO HO CHI MINH
TRUONG CAO PANG LY TU TRQONG THANH PHO HO CHI MINH
KHOA NHIET - LANH

(g

LY TU TRONG

COLLEGE

SVTH: 1. NGUYEN TUAN TAI - MSSV: 1903383
2. LE TAN DUY - MSSV19002830

MAY LANH HAP THU SO PO MQT BINH

Nganh hec : Cong nghé ky thuat nhiét
Lop hoc  :19C1-LPL1

TIEU LUAN MON CHUYEN PE MAY LANH

GV CHAM 1 GV CHAM 2
(Ky va ghi rd ho va tén) (Ky va ghi rd ho va tén)

Thanh phé Hé Chi Minh — 2021




LOI NOI PAU

Dau thé ky 20, chu trinh hip thy hoi dung hé nudc—amonia trd nén phd bién va duoc ding
rong rdi, nhung sau khi chu trinh lam lanh nén hoi dugc phat minh, chu trinh lam lanh hap thu
hoi khong con duoc wa chudng do hé sé hiéu qua nang lugng (COP) cua no thap (khoang 1/5
s0 voi chu trinh 1am lanh nén hoi). May lanh hap thu la thiét bi thay the phd bién cho nhing
loai may lanh nén hoi trong nhimg truong hop ma nguon dién khong 6 6n dinh, chi phi cao, hoic
nhiing noi khong c6 nguon dién, nhiing noi han ché tiéng dn gy ra bai may nén, hodc nhiing
noi nguon nhiét nang ddi dao (nhu hoi thai tr tuabin hoac qui trinh cong nghiép hoac tir nha
may dién mat troi).

Hién twong 1am lanh hap thy duoc phat minh boi nha khoa hoc ngudi Phap Ferdinand

Carré nam 1858.Thiét ké ban dau str dung nude va axit sulruric. Vao nam 1922, Baltzar von
Platen va Carl Munters da cai tién nguyén 1y hoat dong v&i hé ba-luu-chat (three-fluid) khi con
1a sinh vién & Hoc vién K¥ thuat Hoang gia & Stockholm, Thuy Pién. Thiét ké "may lanh
Platen-Munters" c6 thé hoat dong ma khong can ding dén bom.

Cong nghé nay duoc phat trién thuong mai vao nim 1923 boi mot cong ty méi thanh 1ap tén
"AB Arctic", cong ty nay sau d6 da dugc cong ty Electrolux mua lai vao nam 1925. Vao thap
nién 1960, hé théng lam lanh hép thu duoc phé bién tré lai nhd vao nhu cau lép dat thiét bi
lanh trén nhirng xe caravan du lich. Cong ty AB Electrolux thanh lap chi nhanh & Hoa Ky, dat
tén 1a Dometic Sales Corporation. Cong ty bit dau quang cao may lanh dung cho xe du lich
RV dudi thuong hiéu "Dometic". Nam 2001, cong ty Electrolux ban phan 16n dong san pham
gia dung giai tri cho cong ty quy dau tuw EQT Partners, dé tir d6, thuong hiéu Dometic tro thanh
mot cong ty doc l1ap.

Nam 1926, Albert Einstein va sinh vién cua 6ng, Led Szilard, da dé xuat mot thiét ké mai
mang tén "May lanh Einstein".Tai budi dién thuyét TED Conference nam 2007, Adam

Grosser da gidi thiéu nghién ciru ctia 6ng vé mot hé thong lam lanh vaccine "hap thu gian
doan" dé co thé ap dung tai nhitng nuéc kém phat trién. May lanh nay 1 mot thiét bi lam lanh
nho dit trén bép ltra cam trai, sau d6 c6 thé 1am lanh 15 lit nudc xudng mirc dong biang trong
vong 24 gid ddng ho trong diéu kién nhiét d6 moi trudng 30 °C


https://vi.m.wikipedia.org/w/index.php?title=L%C3%A0m_l%E1%BA%A1nh_n%C3%A9n_h%C6%A1i&action=edit&redlink=1
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https://vi.m.wikipedia.org/w/index.php?title=Adam_Grosser&action=edit&redlink=1
https://vi.m.wikipedia.org/wiki/B%C4%83ng

LOlI CAM ON

Trude tién v6i tinh cam sdu sdc va chan thanh nhit, cho phép em duoc bay t6 10ng biét on dén
tat ca cAc ca nhan va to chuc da tao diéu kién hd trg, gitp do em trong subt qua trinh hoc tap va
nghién ctru dé tai nay. Trong sudt thoi gian tir khi bat ddu hoc tap tai trudng dén nay, em da nhan
duogc rat nhidu sy quan tim, gitip d& cua quy Thay C6 va ban be.

Véi long biét on sau sic nhat, em xin giri dén quy thiy Dinh Pong Hiép ¢ khoa Nhiét Lanh va
da truyén dat von kién thire quy bau cho ching em trong sudt thoi gian hoc tp tai truong. Nho
c6 nhirng 101 hudng din, day bao ciia cac thay c¢6 nén dé tai nghién ctru cia em méi c6 thé hoan
thién tdt dep.

Mot lan nita, em xin chan thanh cam on thay Hiép ngudi da truc tiép gitip d, quan tdm, hudéng
dan em hoan thanh tot bai bao cdo nay trong thoi gian qua.

Bai bao cdo thuc tap thuc hién trong khoang thoi gian gan 3 tudn. Bude dau di vao thuc té cua
em con han ché va con nhiéu bd ngd nén khong tranh khoi nhitng thiéu sot , em rat mong nhan
dugc nhitng ¥ kién dong gdp quy bau cua quy thay co dé kién thirc cia em trong linh vuc nay
duogc hoan thién hon dong thoi co diéu kién bo sung, nang cao y thirc ciia minh.

Em xin chan thanh cam on!
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MAY LANH HAP THU SO PO MOT
BINH

I KHAI NIEM

May lanh hép Ia thiét bi lam lanh sir dung ngudn nhiét (vi du niing lwong mit troi,
ngudn nhiét dét tir nhién liéu héa thach, nhiét thai tir cAc nha may hoic hé thdng swéi Am
ciia quin) dé cung cAp ning lwong can thiét dé thic diy qua trinh Iam mat. Hé thong sir
dung hai mdi chat lanh, méi chit thir nhét thywe hién qua trinh 1am lanh bay hoi va sau dé
dwoe hip thu vao mdi chét lanh thi hai; nhiét cin dwoc cung cip dé chuyén trang thai
ciia hai méi chit vé trang thai ban dau. Nguyén tic nay ciing c6 thé dwoe sir dung cho céc
toa nha véi hé thong diéu hoa khdng khi sir dung nhiét thai tir tuabin khi hoiic may nwéc
néng. Str dung nhiét thai tir tuabin Khi gitp tuabin ting d§ hi€u qua vi trwdc tién né tao
ra dién, sau dé la nuwéc nong, va cudi cung la df)ng phéat diéu hoa khong khi. May lanh
hap thu thuong dugce sir dung trong cic "nha xe di dong" (recreational vehicle — RV), xe
cam trai va xe caravan vi chung cé thé dwoc cung cap nhién li¢u propan, thay vi dién.
Khong glong nhw cac hé thong lam lanh nén hoi pho bién hon, may lanh hap thu co thé
dwgc san Xuat ma khong c6 by phan chuyen dong nao ngoai moi chat lanh.

Il NGUYEN LY HOAT PONG

Nhitng thiét bj 1am lanh hép thu s& dung mdi chit lanh v6i nhiét d6 soi rat thap (dudi —18 °C)
giong nhu nhitng may 1am lanh nén hoi thong thuong. Tuy nhién, may lanh nén hoi thuong str
dung Chlorofluorocarbon (CFC), Hydrochlorofluorocarbon (HCFC),

hoac Hydrofluorocarbon (HFC); trong khi may lanh hap thu st dung amonia hodc nudc va can
it nhat mot moi chat thir hai dé hip thu chat 1am lanh duogc goi 1a chip hip thu (abso rbent) nhu
nudée (cho hé amonia) hoic nude mudi (cho hé nuée). Ca hai cong ngh¢ lam lanh nay déu ap
dung hién tugng 1am lanh bay hoi (evaporative cooling): Khi méi chat lanh bay hoi, n6 sé& lay
mot phﬁn nhiét lugng di cung, tao nén hién tugng lam lanh. Tuy nhién, sy khac bi¢t rd rét gitra
hai hé 1am lanh nay cich ma méi chit lanh thay doi tir trang thai hoi tré vé trang thai long dé
rdi sau d6 chu trinh dugc lap lai tir ddu. Mot may lanh hap thu s& dua moi chét tir thé hoi vé


https://vi.m.wikipedia.org/wiki/Ch%E1%BA%A5t_l%C3%A0m_l%E1%BA%A1nh
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https://vi.m.wikipedia.org/wiki/Tua_bin
https://vi.m.wikipedia.org/wiki/%C4%90i%E1%BB%87n
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https://vi.m.wikipedia.org/wiki/Amoniac

long bang phuwong phap chi can dung nhiét va khong can bd phin chuyén dong nao khac ngoai
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1: Hé thong gia nhiét

: Binh tach

: Ong hoi luu chira nuée khan amonia

: amonia ngung tu

: Ong can bang ap suat chira méi chat tha ba (vi du: hydro)
: Ong chira amonia long

: Binh bay hoi (bén trong budng lanh)

: Ong chira amonia thé khi

: Binh hap thu (nuéc hap thu amonia)
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1.Chu trinh lam lanh hép thu c6 thé duge mo ta qua ba giai doan:

a. Bay hoi: Moi cht lanh ¢ thé 1ong s& bay hoi & diéu kién &p suat riéng phan thap, va thu
nhiét tor moi truong xung quanh (vi dy, budng lam lanh). Do 4p suat riéng phan thap, nhi¢t do
can thiét cho qua trinh bay hoi cling thap.

b. Hap thu: Moi chat tha hai hép thu moi chat lanh ban dau (ltic nay ¢ trang thai khi), do vay
lam tang ap sut riéng phan. Piéu nay tao ra mot dung dich bio hoa méi chét lanh va dugc
chuyén tiép qua giai doan tiép theo.

c. Lam lanh: Dung dich b&o hoa méi chit lanh dwoc gia nhiét, lam méi chat lanh bay hoi di.

- Qua4 trinh bay hoi dién ra ¢ doan dudi cua mot dng hep; bot khi cia mdi chat lanh s& day
dung dich khan méi chat lanh 1én binh cao hon, tir ¢6 dung dich s& chay theo trong luc xudng
binh hap thy.

- Hoi moi chit lanh néng di qua thiét bi trao d6i nhiét. Tai day s& trao ddi nhiét véi hé bén
ngoai (vi du, mdi trudng khong khi bén ngoai) va ngung tu & vi tri cao hon. Méi chét long ngung
tu s& tiép tuc chay theo trong luc dé tré vé budng 1am lanh dé tiép tuc chu trinh bay hoi-thu
nhiét.


https://vi.m.wikipedia.org/wiki/%C3%81p_su%E1%BA%A5t_ri%C3%AAng_ph%E1%BA%A7n
https://vi.m.wikipedia.org/wiki/T%E1%BA%ADp_tin:Absorption_refrigerator_working.svg

Hé lam lanh h?ip thu sé€ tu tao chuyén dong cua luu chit ma khong can dung dén bom. Mai
chat thir ba, ¢ thé khi, thuong duoc thém vao hé thong dé can bang ap suat khi qua trinh ngung
tu dién ra.

Trong khi do, may lanh nén hoi sir dung mot may nen, chay bang dién hodc dong co dot trong,
dé tang ap suét cho hoi méi chat lanh. Hoi méi chat lanh nong sau d6 bi ngung tu tro vé trang
thai 1ong khi di qua "bo ngung tu" (condenser)—thiét bi trao d6i nhiét véi moi truong xung
quanh. Mbi chét lanh sau khi ngung tu c6 nhiét do gan véi nhiét d6 méi trudng nhung & ap
sudt cao hon, nén di qua mot van tiét luu hodc 16 tiét luu dé vao "bo bay hoi"

(evaporator). Van tiét luu (throttle valve) gitip tao su giam ap suét gitta bo ngung tu ap sudt
cao va bo bay hoi ap suat thip. Ap suét trong bo bay hoi thap, gitip moi chét lanh bay hoi,
dong thot thu nhiét tir buong lam lanh. M61 chit lanh, lic nay & thé khi, s€ tr& lai may nén dé
tiép tuc 1ap lai chu trinh.

ugc khan amonia

4: amonia ngung tu

5: Ong cin bang ap suét chira moi chat thtr ba (vi du: hydro)

6: Ong chtra amonia long

7: Binh bay hoi (bén trong budng lanh)

8: Ong chtra amonia thé khi

9: Binh hap thy (nudc hap thy amonia)

2.Hé mudi-nudc don gian

Mot hé thong 1am lanh hap thu don gian thudng gip trong cac nha xudng 16n sir dung dung
dich muéi lithi bromide (hoic lithi chloride) va nudc. Nude dudi ap suat thap sé bay hoi tir
cudn ong 1am lanh. Nuée sau d6 duoc hap thu boi dung dich muébi lithi bromide/nuée. Sau do,
nudc s€ dugce giai hép khoi dung dich lithi bromide khi duoc cép nhiét.

Lam lanh hap thu phun swong
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3.H¢ théng hap thu phun suong

Mot hé thong tuong tu sir dung khong khi, nude va dung dich mudi. Khong khi am nong duoc
di qua dung dich nudc mudi phun swong. Viéc phun swong nude mudi giup lam giam d6 am
nhung khong thay d6i nhiét d6. Khong khi néng nhung kho sau d6 s& di qua gian lanh bay hoi
(evaporative cooler), c6 phun swong nudc sach, gitip 1am mat va 1am am khong khi tro lai. Do
am duoc tach ra khoi khong khi mat bang viéc phun swong dung dich mudi, s& cung cap ludng
khi khd—mat cudi cung.

Dung dich mubi duoc hoan nguyén bang cach gia nhiét dudi ap suét thap, gitp nudc bay hoi.
Nudc sau khi bay hoi khoi dung dich mubi s& dugc ngung tu tré lai va dwa tré vé gian lanh bay
hoi.


https://vi.m.wikipedia.org/w/index.php?title=Van_ti%E1%BA%BFt_l%C6%B0u&action=edit&redlink=1
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Lam lanh hép thu mot &p suét
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4.Tu lanh gia dung str dung nguyén Iy 1am lanh hap thu:
1. Hydro di vao duong éng cuing véi dung dich amonia long.
2. HoN hop hydro+amonia di vao budng lanh cua thiét bi. Thé tich ting 1én, lam giam ap suat
riéng phan caa amonia long. amonia bay hoi, thu nhiét tir dung dich va méi truong, tir d6 lam
giam nhiét do. Nhiét duoc truyén tir bé mit néng caa may lanh sang dung dich lanh hon, cang
thuc day qua trinh bay hoi.
3. Hon hop hydro+amonia trg vé bo hap thu (absorber); amonia tan vao nudc. Hydro bay tu do
I&n trén.
4. Qua trinh ngung tu hoi amonia (lam lanh bi dong).
5. Hoi amonia ndng.
6. Lop cach nhiét va bo tach nude va hoi amonia.
7. Nguén nhiét (cung cap bai dién nang).
8. Bo hap thu chira dung dich amonia+nuéc.

Anh nhigt hong ngoai ciia mgt may lanh hip thu gia dung twong ing voi hinh bén trén.
Mau sac trén hinh thé hién nhiét dé twong irng: mau xanh = lanh, mau do6 = néng. Nguon nhiét
(7) duogc dat hoan toan bén trong phan céach nhiét (6).
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https://vi.m.wikipedia.org/wiki/T%E1%BA%ADp_tin:Absorption_fridge.jpg
https://vi.m.wikipedia.org/wiki/T%E1%BA%ADp_tin:Thermal_image_of_a_domestic_absorption_refrigerator.jpg

May lanh hép thu mot ap sudt dua trén nguyén tac toc d¢ bay hoi cua chét long phu thudc
vao ap Suat rleng phan cua hoi phia trén chat 16ng; ap suét cang thip thi tbc do bay hoi cang
cao. Ap suit tong ctia toan b hé thong lam lanh dugc gitr nguyén khong d6i (nén duogc goi la
"mot 4p suat"). Mdy lanh s& duy tri 4p sudt riéng phan thap cho méi chat lanh (c6 toc do bay
hoi cao) & bo phan thu nhiét tir budng 1am lanh bén trong may lanh, va duy tri ap suat cao (tdc
d6 bay hoi thip) ¢ bo phan thai nhiét ra méi trudng bén ngoai may lanh.
Thiét bi lam lanh sir dung ba méi chat: amonia, khi hydro, va nuéc. Chu trinh dién ra khép kin,
v6i ba moi chit nay dugc thu hdi va tai sit dung lién tuc. Hé théng duoc nén dén ap suat ma
nhiét dd so1 cia amonia cao hon nhiét do cua cudn 6ng ngung tu (noi trao ddi nhiét voi khong
khi bén ngoai, do nhiét d ciia cudn éng cao hon nhiét d6 khong khi). Ap suit nay thudng vao
khoang 1416 atm, & ap suét ndy, amonia c6 nhiét o sbi khoang 35 °C.
Chu trinh 1am lanh bt dau v6i dung dich amonia & nhiét do phong di vao bo phan bay hoi.
Thé tich trong bd bay hoi 16n hon thé tich dung dich, véi sy ¢6 mit ctia hon hop hoi amonia va
khi hydro. Su c6 mat cua khi hydro lam giam ap suét riéng phan ctia amonia, do vay lam giam
nhiét do hoa hoi cua dung dich & nhi¢t do thép hon nhiét do bén trong bu6ng lanh. Amonica
bay hoi, thu mot phan luong nhiét tir dung dich va lam giam nhiét do dung dich. amonia tiép
tuc bay hoi, tiép tuc thu lugng nhiét an hda hoi (entanpi héa hoi AHvap) tir noi c¢6 nhiét do cao
hon (budng lam lanh) chuyén sang noi c6 nhiét do thip hon (amonia thé long—hoi).

Trong hai giai doan tiép theo, hoi amonia dugc phéan tach khoi hdn hop véi khi hydro dé sau
do duoc tiep tuc tai st dung.

. Han hop khi amonia—hydro di tir bd bay hoi dén bo hap thu. Trong bd hap thu, hdn hop khi
nay tiép xtc vai dung dich nudc chira nong do rat thap amonia. Hoi amonia s& hoa tan vao
dung dich nay, trong khi khi hydro thi khong tan nén duoc thu gom & phan trén caa bo hap thu.
Dung dich bén duéi chi con hdn hop thé long amonia—nudc.

. Phan tach hén hop amonia va nudc. Dung dich amonia—nuée dugc chuyén dén bo gia nhiét,
noi d6, nhiét dugc cung cap dé lam sbi va bay hoi amonia (c6 nhiét do s6i thap hon nuéc). Mot
it hoi nudc va bot khi ciing bi 16i cudn theo amonia; phén hoi nuéc nay s& dugc loai bo khi di
qua bo phan tach (separator) — budc phan tach cudi cung. Bo phan tach goém nhiéu doan dng
cubn xo0in tao can tro dé hoi nude ngung tu va tro vé bo phan tach.

Hoi amonia sau d6 di vao bd ngung tu. O thiét bi trao doi nhiét nay, hot truyén nhiét cho
khong khi bén ngoai, dudi diém sdi ciia amonia ¢ cung ap suat, do vay hoi amonia ngung tu.
Dung dich amonia 16ng chay ti€p va dugc tron vaoi khi hydro ¢ bd hap thy, 1ap lai chu trinh nhu
ban dau.

111 UNG DUNG TRONG CONG NGHIEP

Ung dung ctia may 1am lanh nuéc dang hap thu trong nganh dét may

Trong cac nha may dét sgi Polyester, nhiét luong s€ dugc san sinh ra trong qua trinh ester hoa
va lam néng may moc cling nhu nha xudng. Thong thuong, hoi ester hoa s& duoc lam mat bang
thap giai nhiét va ngung tu roi dugc dua trd lai thap phan tach glycol. Trong khi d6, cac xudng
dét lai can phai diéu khién nhiét d6 va d6 4m & muc thich hop dé tranh dugc tinh trang soi vai
bi dit gdy trong qué trinh kéo soi. Boi vy, viéc st dung mdy lanh hip thu chinh 13 giai phap
1am mat hiéu qua cho cac nha mdy dét may vi thiét bi gitip tan dung tbi da nhiét luong tir qua
trinh phan hoa ester dé 1am mat cho nha xudng. Theo tinh toan, v&i cong suét lanh 1000RT thi
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may lam lanh nudc dang hap thu c6 thé tan dung nhiét va tiét kiém cho chii nha xudng toi 1,5
triéu USD moi nam.

May lam lgnh nieéc dang hap thu dang dwoc sir dung réng réi trong nganh det may

Bén canh d6, chiing ta ciing c6 thé str dung may lam lanh hép thu cho cac xudng nhuém. May
s€ tan dung tbi da ngu(‘A)n nhiét tir hoa chét duge thai ra khi nhudém nong dé giam nhiét do hiéu
qua. Tiép d6, nude lanh tir may s& tham gia vao qua trinh nhuém lanh, gbp phan tiét kiém duoc
chi phi dién nang cho cac chu doanh nghiép. Ngoai ra, dong may lam lanh nudc cong nghiép nély
con duoc sir dung dé tan dung nhiét luong trong cac nha may may, dam bao nhiét d¢ va d6 &m
vira phai cho hoat dong san xudt, khong 1am san sinh nim moc trén vai va dam bao moi truong
lam viéc cua cong nhan vién luén mat mé. Vi¢c tan dung nguon nhiét cua thiét bi c6 thé lay tu
10 hoi trong qué trinh nhuém vai.

Ung dung ciia may lanh hap thy trong cong nghiép thuc pham

Khong chi duogc sir dung phd bién trong cong nghiép dét may, may lam lanh nudc dang hap thu
con dugce sir dung trong nganh thyc pham, tiéu biéu 1a linh vuc san xuét bia tuoi va ché bién
thuc pham.

Linh vieC san xudt bia: trong qua trinh san xuat bia twoi, ngudi ding can phai dam bao nhiét do
nuéc lanh phit hop dé 1am mat men bia, thung 1én men va bon bia tuoi. Va trong nhiéu bién phap
lam lanh hién nay thi cac doanh nghi¢p bia thuong lya chon sit dung méy lam lanh nudc dang
hép thy dé chay lanh, ddm bao murc nhiét d6 1y tuong cho hoat dong san xuat. Ly do 1 boi loai
may 1am lanh nay c6 thé tin dung t6i da ngudn nhiét hoi nudc tir bon ndu bia dé chay lanh ma
khong tén kém nhiéu chi phi dién ning nhu nhing thiét bi 1am mat thong thuong khac.
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AN Y

Nganh céng nghiép thuc pham siz dung may lam lanh nirée d@é 18n men, tiét trung san pham

Linh vic ché bién thyc pham: trong cac nganh cong nghiép thuc pham hién nay, dé thanh trung
cho cac san pham va nudc giai khat, nguoi ta da st dung hoi nuée hodc nude nong tir 10 hoi.
Trong khi d6, ngudi ta thudng tmg dung may lam lanh nuée dang hap thu diéu khién bang hoi
dé thu hoi nhiét lugng bén ngoai dé tao ra hoi nudc néng dat yéu cau chat lugng dé tiét tring
cho céc loai thuc phim. So vé&i ndi hoi c6 cong suat twong tu thi viéc st dung may lam lanh
nude chiller c6 thé tiét kiém t&i 40% nhién liéu tiéu thy mbi gio 1am viée. Vi vay, d& hiéu vi sao
thiét bi nay lai duoc ua chudng téi vy trong cong nghiép thuc pham.
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