LOI CAM DOAN

T6i xin cam doan day 1a cong tinh nghién ciu cua riéng toi. Cac sd lidu, két
qua néu trong Luan van 1a trung thyc va chua timg duoc ai cong bd trong bat ky

cong trinh nao khéc.

To6i xin cam doan &ng moi Su gitp do cho viéc thyc hién Luan van nay &

dugc cam on va c4c thdng tin trich dan trong Lu4n vin di dugc chi rd ngudn gbc.
Hoc vién thyc hién Luén van

(Ky va ghi rd ho tén)

TRAN TRUNG KIEN



LOI CAM ON

Trong suét qua trinh hoc tip va hoan thanh luan van nay, toi da nhan duoc
su huong dan, gitip d& quy bau cia cac thy cd, cac anh chi, ban bé. Vi long kinh
trong va biét on sdu séc toi xin dugc bay to 16i cam on chan thanh toi:

Ban giam hiéu, Phong dao tao sau dai hoc truong Pai hoc Ky Thuat Cong
Nghé di tao moi diéu kién thuan loi giup d& toi trong qua trinh hoc tdp va hoan
thanh luan van.

Phé gido sw - Tién si BUi Xuan Lam, nguoi thay kinh mén da hét long
gitip d, day bao, dong vién va tao moi diéu kién thudn loi cho toi trong sudt qua
trinh hoc tap va hoan thanh luan van tét nghiép.

Tat ca nguoi than, ban bé va dong nghiép da dong vién, gilp do tac gia

trong qua trinh hoc tap ciing nhu trong qua trinh lam luan van.

Tran Trung Kién



TOM TAT

V6i hai uu diém 16n 14 c¢6 thé hoat dong bang nhitng ngudn nhiét thai, ning
lwong mit troi va moi chit 1am viéc khong gay tac hai di v6i moi truong, may
lanh hap thu ngay cang dugc str dung pho bién. Con ngudi di biét thay thé tir may
nude nong dung dién sang dung nang luong mat troi dé tiét kiém ning luong, bao
vé méi truong, thuc té cho thiy hién nay hau hét cac cin ho cao cip déu lip cac
may nudc néng sir dung ning luong mit troi. Vi VAy ¥ tudng thay thé may lanh

dung dién sang ding niang lwong mit troi 13 ¢6 thé kha thi.
V6i ¥ tudng d6, luan vin ndy tap trung nghién ctru cac van dé sau:

>  Ké&t cdu va nguyén 1y hoat dong ctia mdy lanh hap thu va so sanh véi cic

loai may lanh khac.

>  Céc nguon ning luong st dung may lanh hap thy: phan tich hiéu qua, két

céu hé thong.

>  Dé xuit mé hinh may lanh héip thu str dung nang lugng mat troi cho can ho.
>  Tinh toan thiét ké so bd may lanh hp thu H,O/LiBr 1am hé thong diéu hoa
trung tdm cho can ho cao cap.

>  So sanh hiéu qua kinh té may lanh hap thy stir dung ning luong mit troi véi

may lanh dung dién cho cin ho cao cap.



ABSTRACT

Compared to other types of refrigerators, absorption refrigerators show big
advantages such as the required energy sources can be exhausted gas or solar
energy and almost no environment pollution as a result. Recently, many types of
water heaters used for houses and offices are using solar energy. Therefore, it is

feasible to use the solar energy for absorption refrigerators.
This project investigates the following problems:

> Analyze the structure and the operating principles of absorption

refrigerators, and compare to other types of refrigerators.

>  Analyze the efficiency of different power sources using for the absorption

refrigerators.

>  Propose the model of the absorption refrigerator using for house (with solar

power as the power source).

»  Calculate, design H,O/LiBr absorption refrigerator for the central air

conditioning system for a luxury apartment.

»  Compare the economic efficiency of solar power refrigerator and electricity

power refrigerator.
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Chwong 1 : GIOI THIEU TONG QUAN VE PE TAI

1.1 Dit Van Dé

Tir hang ngan nam trude, con ngudi da biét st dung bang tuyét dé bao quan
thuc pham va ky thuat 1am lanh tu nhién nay dugc st dung dén tan dau thé ky 18.
Nam 1834, chiéc may lanh dau tién cua thé gidi dugc ché tao bai nha khoa hoc
Jacop Perskin da danh dau budc tién méi caa con nguoi trong ki thuat 1am lanh, d6
la k¥ thuat 1am lanh nhan tao. Ké tir d6, k¥ thuat 1am lanh nay khéng nging duoc
nghién ctru, phat trién va may lanh khong con chi dung dé bao quan thuc pham.

D4 c6 nhiéu loai may lanh dugc phat minh va ché tao nhu: may lanh nén hoi,
may lanh hap thu, may lanh ejector, may lanh nhiét dién... trong d6, dang chd y nhat
Ia loai may lanh nén hoi. May lanh nén hoi hoat dong dua trén nguyén ly sir dung
qua trinh sdi, hoa hoi va qua trinh ngung tu cua mot loai chat long (tac nhan lanh)
dé nhan nhiét luong tir ddi twong can dwoc 1am lanh va nha ra méi truong bén ngoai
V6i nang lwong cap vao cho chu trinh 1am viéc 1a co ning. Véi rat nhiéu uu diém
nhu: hé s6 COP (hé sb 1am lanh) cao, két cdu nho gon, 1am viéc tin cy, gia thanh
thap, pham vi 4p dung rong... may lanh nén hoi 12 loai may lanh dugc ché tao va st
dung phd bién nhit so véi cac loai con lai.

Tuy nhién, thé giéi hién tai dang d6i mit voi hai van dé Ion, 6 nhiém méi
truong song va ngudn dau mo dang can kiét, ma may lanh nén hoi 1a mét trong
nhitng yéu t6 1am ting tinh nghiém trong cua hai vin dé nay. Pa sd cac tac nhan
lanh (chat CFC va HCFC) dang duoc sir dung trong may lanh nén hoi c6 tac hai pha
hiy ting ozone va gy hiéu tmg nha kinh; niang luong hoat dong (co niang) caa may
lanh phan Ién bat nguon tir dau mo va viée tiéu thu dau moé san sinh ra cac khi gay
hiéu tng nha kinh. Vi thé, con ngudi dang phai can nhic lai kha niang tng dung cua
may lanh nén hoi.

C6 nhirng bién phép dang duoc thuc hién nhim giam thiéu tac hai cua viéc sir
dung may lanh nhu: thay tc nhan lanh 1a chat CFC bang chat HFC; han ché st
dung dau mo bang cach chuyén sang s dung cac dang nang leong khac nhu nang

luong mat troi, nang luong gio, nang luong nudc... Tuy nhién, cac bién phap trén



khong thé duoc thuc hién mot cach cd hiéu qua trong mot sém maot chiéu.

Trong béi canh d6, may lanh hap thy tro thanh mot trong nhitng giai phép rat
hiéu qua gilp giai quyét cac vin dé ma may lanh nén hoi gap phai. V& nguyén ly
hoat dong, may lanh hap thy ciing st dung qua trinh sdi, hda hoi va qué trinh ngung
tu cua tac nhan lanh dé nhan nhiét luong tir vat can 1am lanh va thai ra méi truong,
tuy nhién, nang luong cap vao chu trinh 1am viéc lai 1a nhiét nang. May lanh hap
thu ¢6 hai wu diém Ion 14 tic nhan lanh khong gay tac hai doi véi méi truong va
nhiét luong cap vao may lanh hap thu c6 thé lay tir ngudn nhiét thai nhu khi xa cua
dong co diesel, khi xa cua cac 10 luyén kim, nudc lam mat dong co... tir nang luong
mat tro, tir viée ddt cac loai nhién liéu nhu trau, than bun...

Thuc té, may lanh hap thu d& duoc phat minh tir ndm 1858 boi nha khoa hoc
ngudi Phap Ferdinand Carré nhung dd khong canh tranh ndi véi may lanh nén hoi
do ¢ nhugc diém kich thude 16n va hé sé 1am lanh thap. Tuy nhién, véi nhitng uu
diém sin c6 cong sy tién bo cua con ngudi trong ky thuat ché tao va vat liéu, ngay
nay, may lanh hap thu duoc san xuit rong rdi va timg budc canh tranh véi may lanh
nén hoi trong ca hai linh vyc 1am lanh va diéu hoa khéng khi.

O Viét Nam, may lanh hip thu chi duoc nhap khau va st dung rt han ché.
Nhu d4 néi, may bnh hap thu co6 thé hoat dong v6i ngudn nhiét nhu nang luong mat
troi, khi xa tir cac dong co diesel, nude 1am mat dong co... Vi thé, muyc tiéu ma dé
tai huéng dén 1a xay dmg co s& 1y thuyét ti nh toan, thiét ké may lanh hap thu hoat
dong bang ning lugng mit troi cho cin hd cao cap.

Két qua nghién ctru cta dé tai c6 thé lam nén tang cho viée tinh toan hé thong
diéu hoa khong khi dang hap thu sir dung cho ho gia dinh

1.2 Poi twong nghién ciru ciia dé tai

Hién nay hau hét cac hé thong lanh st dung trong cong nghiép ciing nhu dan
dung déu 1a kiéu nén hoi. Hang nim, cac & théng nay tiéu tbn mot chi phi At 16n
cho ning lugng hoat ddng va c6 nguy co gay ra nhiéu tac dong xau dén mai truong.

V6i hai wu diém 16n 13 c6 thé hoat dong bang ngudn nhiét tir mat troi va moi

chat 1am viéc khong giy tac hai dén mdi truong, may lanh hap thuy rat thich hop thay



thé cac may lanh nén hoi 1am hé théng diéu hoa trung tdm cho cac tda nha héc it
nhat Ia chay song song v6i may lanh nén hoi dé tiét kiém ning luong va bao vé moi
truong. Vi thé, déi twong ma dé tai ndy mudn nghién cau 1a may lanh hip thu hoat
dong bé’mg nguén nhiét tir mat troi cho can ho cao cép

1.3 Muc tiéu caa dé tai

Muyc tiéu ma dé tai ndy huéng dén 1a xay dung thanh cong mét phan co so
ly thuyét tinh toan thiét ké may lanh hap thu hoat dong bang niang luong mit troi
ding véi muc dich diéu hoa khong khi cho cian ho cao cap. Tir cac két qua nghién
chu cua dé tai, tién dén nghién cau ché tao may lanh hap thy s dung trong
cong nghiép ciing nhu dan dung, gop phan cai thién méi trudng séng caa con
ngudi, tiét kiém nang lugng va thuong mai héa thiét bi.

1.4 Tinh cap thiét va tim quan trong caa dé tai

May lanh héap thu d& dugc nghién ctru, ché tao va thuong mai hda tir 1au &
cac nuéc nhu My, Trung Quéc, Han Quéc, Nhat Ban...O nudc ta, sé luong
cac cong trinh nghién cu vé may lanh hap thu con rat han ché, cac may lanh
hap thu duge ché tao cha yéu véi muc dich thi nghiém, nghién ciru chir chua c6
mét don vi ndo c6 kha nang ché tao may lanh hap thu véi muc dich thuong mai.
Dbay la sy thua thiét cua chung ta so véi cac nudec.

Két qua nghién ctru cia dé tai cong voi cac cong trinh nghién ciu khéc cua
cac nha khoa hoc trong nudc s& 1a nén tang cho nganh ché tao may lanh hap thu
trong tuong lai ciia nudc ta, gip Viét Nam theo Kip Xu hudng phat trién cua thé
giai.

1.5 Tinh hinh nghién citu trong nuée va trén thé giéi

1.5.1 Tinh hinh nghién ciru trong nuéc

O Viét Nam, d c6 mot s6 cong trinh nghién cau vé may lanh hap thu nhu:

1. Pé tai KH va CN cdp nha nude “ Nghién cizu liea chon quy trinh cdng nghé,
thiét ké, ché tao mét so thiér bi lgnh sir dung nguon nang heong ré tién tai dia
phuwong dé phuc vu sin xudt va doi song” cua PGSTS Tran Thanh Ky, truong
Dai hoc Bach Khoa TP.HCM.



Vé6i dé tai nay, PGS.TS Tran Thanh Ky da nghién cau va ché tao thanh
cong may lanh hap thu NHs/H,O ding dé san xuit nudc da, st dung than cam
(hoic cac phé pham khac nhu trdu, mun cua...) lam chat @6t hoat dong. Thiét

bi thich hop tmg dung cho cac viing thiéu dién va c6 sin cac ngudn chat dot trén.

May nay c6 thé san xuit nudc da cdy va nude da vién voi tc d6 nhanh chi
vai 4 gio, trong khi vai cong nghé ct nhu hién nay viéc nay kéo dai trong 20

gio, gia thanh san xuit nudce da sé ciing ré hon so véi st dung dién.

Uu diém cua hé théng la tdn dung duoc nguén chét d6t sdn c6 dé hoat dong, thoi
gian chi phi s an xudt nude da it. Tuy nhién, hé théng lai 6 nhuoc diém 1a kich thude 16m,
chi phi d 4u tu ban dau va chi phi bao dudng 16n, hé sb 1am lanh thap, viéc dbt than cam

tao ra cac khi d dc. .. Pén nay, hé théng nay van chua duoc tng dung trong thuc té.

2. Cong trinh “ Nghién cizu, thiér ké va ché tao thie nghiém mdu may lgnh
hap phu siz dung nang lwong mat trei véi cgp mdi chat |a than hogt tinh va
methanol” cua tac gia Hoang Dwong Hung, truong Pai hoc Bach Khoa Da

Nang va dong tac gia Tran Ngoc Lan, Si Khoa hoc Cong nghé Quang Tri.

Véi cong trinh nghién ciru ndy, hai tac gia Hoang Duong Hung va Tran
Ngoc Lan d nghién cttu ché tao thanh cong may lanh hip phu ding san xuét
nudc déa hoat dong bang nang lugng mat troi.

May lanh hip phu nay c6 wu diém la két ciu gon nhe, hoat dong bang ning
lwong mat troi nén gan nhu khong ton chi phi gi cho nang lugng hoat dong. Tuy
nhién, thiét bi lai c6 nhuoc diém 16n 1a chi c6 thé lam lanh gian doan, cong suit
nho, chi phi cao, ciing chua thé tmg dung vao thuc té.

Ngoai ra, con ¢ mot sé cong trinh nghién cttu vé may lanh hap thy cua cac
nha khoa hoc khéc trong nudéc.

1.5.2  Tinh hinh nghién ciru trén thé gi6i

Trén thé giéi, may lanh hap thu da duoc nghién ctu, ché tao tir rat lau, duoc

sir dyng rong réi trong nhiéu linh vyc.



Riéng may diéu hoa khong khi kiéu hap thy, thiét bi ndy ngay nay dugc cai
tién rat nhiéu vé kich thudc, hinh dang va hé sé 1am lanh. Trong thyuc té, cac
may diéu hoa kiéu hap thu duoc ché tao thudng cd ning suat lanh tir 35kW tro
lén. Ba nudc san xuat hang dau 1a Trung Qudc, Nhat va Han Québc (chiém 83%

san luong toan thé gii). Ngudn Internet may lanh hap thu cac hing 16n:

Hinh 1.2: May lgnh hép thu ciia hing TRANE



Hinh 1.5: May diéu hoa hdp thu ciia hdng YORK



1.6 Céc néi dung chinh ciia dé tai
Dé tai bao gom céc noi dung chinh sau:

Phan tich két cdu va nguyén ly hoat dong cua cac loai may lanh hap thy.

Cac ngudn ning luong st dung may lanh hap thu.

Dé xuat md hinh may lanh hap thu sir dung niang lwong mit troi pha hop cho

can ho cao cap.
- Tinh toén thiét ké so bo may lanh hap thu H,O/LiBr 1am hé théng diéu hoa
trung tdm cho cin ho cao cap.
- So sénh hiéu qua vai viéc sir dung may lanh thong thuong
1.7 Giéi han cia dé tai
Pé tai s& xay dung phan co so ly thuyét ding dé tinh toan thiét ké so bo
may lanh hap thu st dung nang leong mat troi cho can hd cao cap nhung chua
du diéu kién ché tao mot hé thong that.
1.8 B6 cuc cia dé tai

Pé tai dugc chia thanh 4 chuong va cac phan phu luc:

Chuong 1: Giéi thiéu téng quan vé dé tai.
Chuong 2: Giéi thiéu vé may lanh hap thu
Chuong 3: Tinh toan thiét ké hé théng lanh hap thu cho can ho.

vV V V V

Chuong 4: So sanh hiéu qua ctia may lanh hap thu véi may lanh dung ning

luong di¢n.



Chwong 2: GIOI THIEU MAY LANH HAP THU

2.1 Co so ly thuyét tinh toan thiét ké may lanh hap thu
2.1.1  Giéi thiéu chung vé may lanh hap thu

May lanh ¢6 vai tro van chuyén nhi¢t lugng tor moéi trudng can lam lanh (co
nhiét d6 thap) ra moi truong bén ngoai (co nhiét o cao). Vé nguyén tic, chiéu
Chuyén dong tu nhién cua dong nhiét 1a di tr noi cé nhiét do cao dén noi c6 nhiét
d6 thap. Mubn nhiét luong di chuyén theo chiéu nguoc lai tir noi c6 nhiét do thap
dén noi c6 nhiét d6 cao thi phai tiéu hao nang lwvong. O may lanh nén hoi, dang
ning luong tiéu hao 13 co ning, con & may lanh hap thy 13 nhiét nang. Vay, may
lanh hép thu c6 thé duoc hiéu 1a loai may lanh sir dung nhiét nang dé tao ra hiéu
qua lam lanh. Ciing giong nhu may lanh nén hoi, qua trinh hap thu nhiét lugng tir
moi truong can lam lanh trong may lanh hép thu duoc thuc hién nho vao su so1 va
hoa hoi cua tac nhan lanh.

Nhiét ning cap vao dé hoat dong may lanh hap thy c6 thé duoc lay tir hai
loai nguon nhiét, ngudn nhiét ton chi phi ( than, dau D.O, gaz...) va ngudn nhiét
khong ton chi phi (nang leong mat troi, khi thai tir cac dong co diesel hay tir
cac 10 nhiét luyén, hoi nudc thira...). C6 thé hoat dong véi ngudn nhiét khong ton
chi phi 1a mét trong nhitng wu diém 16n caa may lanh hap thy.

Thuc té cho thay, viéc sir dung may lanh hap thu hoan toan khéng gay bac cir
van dé& gi vé moi trudng. Hién nay nguoi ta dung thuat ngit than thién véi moi
truong ( Environmental Friendly ) ¢ mé ta tinh chat ndy. Cac nha nghién ctru da
tim thay khéa nhiéu loai dung dich c6 thé 1am viéc trong may lanh hap thu. Tuy
nhién vé mat thuc té cac dung dich NH;- H,O va H,0 - LiBr dugc sir dung kha
pho bién. Piém dic trung ctia may lanh hap thy sir dung dung dich H,O - LiBr la
&p suat lam viéc kha thap vao khoang 0.9% - 9% &p suit khi quyén. Nhu vay
trong qué trinh van hanh, khdng thé nao xay ra truong hop chat lam viéc trong

may lanh hap thu ro ri ra ngoai. Nguoc lai, ¢6 thé xay ra truong hop khong khi tir



mdi trudng bén ngoai tham thau vao bén trong hé thdng. Hién nay véi cac tién bo
dang ké vé cong nghé ché tao, vat liéu va k¥ thuat diéu khién, mot sé nhuot diém
ctia may lanh hap thu d dugc khic phuc. Chinh vi vdy theo nhiéu nha khoa hoc
nhan dinh, thé ki 21 s& chiing kién su phét trién manh mé caa may lanh hap thu
dic biét trong ky thuat diéu hoa khéng khi.

Tuong ty nhu may lanh nén hoi, may lanh hap thy ciing dd duoc thuwong
mai hoa tir rat lau va dugc st dung rong réi trong nhiéu linh vic vao ca hai

muc dich 1am lanh va diéu hoa khong khi.
2.1.2  Nguyeén ly lam viéc cia may lanh hap thu

Cong chat 1am viéc trong may lanh hap thy thuong 1a mot loai dung dich
hai thanh phan, trong d6, mét thanh phan déng vai trd tac nhan lanh va thanh
phan con lai dong vai trd chat hap thu. Tai binh phat sinh, dung dich cao &p
giau tac nhan lanh nhan nhiét luong Qg tur ngudn néng, sdi va hoi tac nhan lanh
duoc sinh ra. Hoi tac nhan lanh sinh ra tir binh phét sinh di dén binh ngung tu,
tai day, nd nha nhiét lugng Q. cho nudc lam mét va ngung tu thanh dang long.
Sau khi ra khoi binh ngung tu, tdc nhan lanh l6ng di qua van tiét luu 1 dé giam
4p suat va chay vao binh bay hoi. Tai binh bay hoi, tic nhan lanh long thip ap
nhan nhiét lrong Q. dé héa hoi va tao ra tac dung lam lanh. Hoi tc nhan lanh
thap 4p sinh ra tir binh bay hoi di vao binh hap thu va duoc hip thu bai dung

dich nghéo tac nhan lanh tré vé tir binh phét sinh
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Hinh 2.1: Se' dé nguyén ly may lgnh hdp thu

Dung dich giau tdc nhan lanh & binh phat sinh sau khi nhan nhiét luong, soi
va hda hoi tro thanh dung dich nghéo. Dung dich nghéo nay dugc dan qua van
tiét lwu 2 dé giam &p suat va di vao binh hip thu. Tai binh hap thu, dung dich
thap 4p nghéo tac nhan lanh s& hap thy hoi tac nhan lanh dén tir binh bay hoi
va tro thanh dung dich giau. Nhiét lwong sinh ra cua qua trinh hap thu duoc
truyén ra nguon nhiét bén ngoai. Dung dich giau tac nhan lanh duoc bom Ién &p
suit cao nhd mot bom dung dich va duoc cap vao binh phat sinh, hoan tat mot
chu trinh lam lanh.

Néu nhu bo qua su tut 4p thi may lanh hip thu hoat dong gita 4p suat cua
binh ngung tu va binh bay hoi. Ap suat trong binh hap thy bing ap suat trong
binh bay hoi va 4p suét trong binh phét sinh bang ap suat trong binh ngung tu.

C6 thé thay tir hinh 2.1, may lanh hip thu ciing c6 céc thiét bi nhu binh
ngung ty, van tiét lvu va binh bay hoi giéng nhu may lanh nén hoi. Tuy nhién,
diéu khac biét nim & cach ma tac nhan lanh bi nén dén &p suat ngung tu. Trong
may lanh nén hoi, hoi tdc nhan lanh dugc nén bdi mot may nén co, trong khi
trong may lanh hip thy hoi tdc nhan lanh dau tién duoc chuyén sang dang long
réi méi duoc bom dén &p suat ngung tu nhd mot bom dung dich. Béi véi cling
mét do chénh ap, cdng yéu cau dé bom chét long (dung dich) nho hon rat nhiéu

so vai cong Yéu cau dé nén hoi do chat long cé thé tich riéng rat nho, co ning
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yBu cau dé hoat dong may lanh hap thu nho hon rat nhiéu so véi dung dé hoat
dong may lanh nén hoi. Tuy nhién, may lanh hap thu yéu cau mét luong 16n
nhiét ning dé hoa hoi tac nhan lanh tir dung dich trong binh phat sinh. Vi thé,
trong khi dang niang luong cap vao ddi véi may lanh nén hoi 1a co nang thi ddi
v6i may lanh hap thu cha yéu 1a nhiét nang, co niang cip cho bom dung dich la
khong dang ké so véi lugng nhiét cip vao binh phét sinh.

Pé danh gia hiéu qua lam viéc caa may lanh hap thu nguoi ta sir dung hé

s6 COP (Coefficient of performance). Hé s6 COP duoc tinh nhu sau:

Q@ Qe

COP=—T"——=
G_r,' + HLU Qg

(2.00)

2.1.3  Céng chat dung trong may lanh hap thu

2.1.31  Cécyéu cau ddi véi cong chat dung trong may lanh hap thu

Trong may lanh hap thy, cdng chét c6 vai tro nhan va van chuyén nhiét luong
tir mOi trudng can lam lanh ra mdi truong bén ngoai. Cong chat l1am viéc trong
may lanh hip thu phai & dung dich dwoc tron Ian tir hai chat thuan khiét khéc
nhau, hai chat nay phai khong tac dung hoa hoc véi nhau va phai cé nhiét do soi
khé& céach biét nhau khi & cing ap suat. Trong dung dich gom hai thanh phan
nay, mot chat dong vai tro tdc nhan lanh va chat con lai dong vai trd chat hap
thu. Hiéu qua ctia may lanh hap thu phu thudc dang ké vao loai dung dich duoc
su dung.

Cac yéu cau ddi vai dung dich 1am viéc trong may lanh hap thy bao gom:

— Téc nhan lanh phai c6 tinh hoa tan cao véi dung dich trong binh hap thu.
— Do chénh léch diém sbi gitra tac nhan lanh va chat hap thu phai Ion 200°C
dé chi c6 tc nhan lanh sdi trong binh sinh hoi. Diéu nay dam bao chi ¢6 tc nhan
lanh tuan hoan trong mach “ binh ngung tu - van tiét luu - binh bay hoi”, va tao ra
qua trinh trao d6i nhiét diang nhiét bén trong binh bay hoi va binh ngung tu.

— Nhiét lwong sinh ra trong qué trinh hap thu phai nho dé dat duoc hé sb
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COP cao. Tuy nhién, yéu cau ndy mau thuin véi yéu cau thi nhat. Vi thé, trong

thuc té, chi cd thé lya chon mot trong hai tinh hoa tan hay mac do phat nhiét hap

thu.

— H&n hop tac nhan lanh/chat hap thu phai c6 tinh dan nhiét cao va d6 nhét thap.

— Khong bi két tinh hay hoa ran bén trong may lanh.

— Phai c6 tinh an toan, 6n dinh vé mit hda hoc, khong dn mon, ré tién va dé kiém.
2.1.3.2  Cécloai cong chit théng dung

C6 nhiéu loai cong chat da dugc nghién ciu va sir dung trong cac may lanh
hip thu nhu cac dung dich: NHs/H,O, H,O/LiBr, H,O/LiCl, H,O/LiCIOs;...
Trong d6, NH4/H,O va H,O/LiBr 12 hai loai dung dich duoc st dung phé bién
nhat hién nay.

Dbi voi dung dich NHa/H,0, NH3; d6ng vai tro 1a tac nhan lanh va H,O
dong vai trd 1a chat hap thu. May lanh hap thu st dung dung dich NH4/H,0
duoc tng dung vao muc dich lam lanh do tac nhan lanh NH; cé nhiét @6 hoa hoi
rat thap.

Con d6i voi dung dich H,O/LiBr, H,0 déng vai tro Ia tac nhan lanh va
mudi LiBr d6ng vai tro 1a chat hip thu. May lanh hap thu st dung dung dich
H,O/LiBr duoc wng dung vao muc dich diéu hoa khong khi do tac nhan lanh
H,O khong thé 1am viéc ¢ nhiét d6 &m. Pay 1a loai may lanh hip thu ma dé tai
tap trung nghién ctu.

Uu diém chung cua cac dung dich NH4/H,O va H,O/LiBr la khong gap cac
van dé vé méi truong nhu pha hiy ting ozone, 1am gia tang nhiét do cua bau khi
quyén. Tinh chat cua mudi LiBr khan va dung dich H,O/LiBr:

- LiBr Ia loai mudi két tinh mau tring, c6 vi ding, d6 pH trung tinh, khdng
chay c6 tinh chat héa hoc twong tu nhu mudi an, kh& 6n dinh & diéu kién binh
thuong, khong bién chat, khong phan giai trong khong khi. Nhiét d6 néng chay
caa muéi LiBr khan 1a 549°C, nhiét do s6i la 1265°C. Mudi LiBr c6 tinh hat

nuéc rat manh, dé dang két hop véi nuée dé tao thanh dung dich H,O/LiBr. Khéi
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luong mol la 86.84
- C6 thé tao ra dung dich H,O/LiBr bang cach cho axit HBr phan ung Vi
bazo LiOH:
HBr + LIOH — LiBr + H,O
- Dung dich H,O/LiBr c6 tinh hap thu nudc rit manh. Dung dich cang dam dic
va nhiét d6 cua dung dich cang thap thi tinh hap thu nuéc cang manh.
- Dung dich H,O/LiBr cé vi man, khong doc hai déi vai con nguai. Tuy nhién,
do cd tinh hat nude rat manh, khi roi vao da dung dich s& gay cam giac néng,
ngtra va khi roi vao mat co thé gay hong mit.
- O nhiét @6 thap hay ¢ trang thai c6 nong d6 cao (> 70%), dung dich
H,O/LiBr rat dé két tinh.
- O nhiét d6 cao (= 150°C) céng véi su c¢6 mat cua khong khi, dung
dich H,O/LiBr an mon rit manh mé& thép, dong va cac hop kim cua ddng.
Théng thuong, cac chat phu gia duoc thém vao dé chéng kha nang an mon kim
loai cua dung dich.
2.14 Uu nhwoc diém cia may lanh hap thu
Uu diém:
- Ngudn nhiét cap vao dé hoat dong may lanh rat da dang, c6 thé sir dung cac
ngudn nhiét khdng mat tién nhu: nang lugng mat troi, khi thai tir cac dong co, hoi
nuéc sau khi ra khoi cac phu tai... Diéu nay gitp may lanh hap thu c6 chi phi van
hanh thap va cé thé duoc &p dung & nhitng noi thiéu dién.
- Cong chat 1am viéc trong may lanh khdng gay tac hai cho méi truong.
- May lanh hap thy c6 rt it chi tiét chuyén dong, két cau chu yéu la cac thiét bi
trao doi nhiét va trao d6i chat. Bo phan chuyén dong duy nhat trong may lanh 1a
bom dung dich. Vi vay, viéc van hanh may lanh kha don gian, d¢ tin cay cao, may
lanh 1am viéc it dn va rung.
- Trong vong tuan hoan tac nhan lanh, khéng xay ra hién twong dau boi tron bi

cudn theo tac nhan lanh, b4m 1&n cac bé mat trao ddi nhiét lam ting nhiét tro cua
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c4c bé mit nay nhu & may lanh nén hoi.
- Khong yéu ciu bao dudng thudng xuyeén.
- Hé s6 COP giam khéng dang ké theo tai.
- Sy c6 mat caa tac nhan lanh long tai cia ra cia binh bay hoi khong gay bat ky
hu hong nao.
- Hiéu qua lam viéc khdng nhay cam vai nhiét do binh bay hoi.
Nhueoc diem:
- May lanh hap thu c6 kich thuéc va khdi luong Ién hon nhiéu so véi may lanh
nén hoi & cling cong Suét.
- Chi phi dau tu ban diu cao hon so véi may lanh nén hoi.
- Hé s6 1am lanh thap hon nhiéu so v&i may lanh nén hoi.
- Luong tiéu hao nudc lam mat, thoi gian khai dong, ton that cho qué trinh khoi
dong déu Ion hon so voi may lanh nén hoi.

> Phan biét may lanh hap thu véi may lanh nén hoi binh thuong

Néi Dung May Lanh Nén Hoi May Lanh Hap Thu
- Nang Iuong su dung Co nang ( Bién nang ) Nhiét nang
- Anh huéng dén moi o Than thién véi moi
T&c hai xau dén moi truong
truong truong
- Tac nhan lanh CFC va HCFC H,O/LiBr, NH3/H,0...
- Hé s6 COP Cao Thap
- Chi phi dau tu Thap Cao
- Chi phi van hanh Cao Thap
- Khéi lugng Nho gon To, cdng kénh

2.1.5 Phan loai may lanh hap thu H,O/LiBr
2.1.5.1 May lanh hip thu mét cip
21511 So @6 vanguyén ly [am viéc
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Duéi tac dong cua ngudn nhiét cap tir bén ngoai, dung dich H,O/LiBr trong
binh phat sinh G s& s6i va bay hoi. O diéu kién ap suat nhu nhau, do nuéc c6
nhiét do sdi thap hon rat nhiéu so véi mubi litibromua nén chi ¢6 hoi nuéc bay ra
tir binh phat sinh, hoi nu 6¢ nay ¢ trang thai hoi qué nhiét. Tai binh ngung tu C,
hoi nuwdc qua nhiét dén tir binh phét sinh s& nha nhiét cho nudc lam mat dé tro
thanh trang thai long so6i. Nudc ¢ trang thai long s6i s& duoc dua qua co cdu giam
&p (van gian no) dé di vao binh bay hoi E ¢ trang thai hoi bdo hoa am, twong tng,
&p suat cua hoi nuéc giam tir P, trong binh phat sinh va binh ngung tu dén P,
trong binh bay hoi va binh hap thu (P, va Py déu nho hon rat nhiéu so véi ap suat
khi quyén). Tai binh bay hoi, hoi nudc ¢ trang thai hoi bdo hda 4m nhan nhiét
luong tir chat tai lanh dé s6i va bay hoi. Khi ra khoi binh bay hoi, trang thai caa
hoi nudc duoc xem 14 hoi bdo hoa khé va hoi nuéc duoc tiép tuc cho di qua binh
hap thu A. Tai day, hoi nuéc duoc hip thu bai dung dich dam dic tré vé tir binh
phat sinh.

’Qg—b\l:’

Ngudn nhiét
Van Binh
g]ﬁn hoi
no nhiét
L
Van gidn

Chit tai /_ )
_ lanh

Nudc lam mat

Hinh 2.2: May lanh hdp thu mét cap
Do qué trinh hap thu phat sinh nhiét lwong cho nén can phai giai nhiét cho
binh hap thu. T binh hip thy, dung dich loing dwoc bom dung dich dwa qua
binh hdi nhiét va tro lai binh phat sinh. Tai binh hdi nhiét, dung dich lodng s&

nhan nhiét lwong tir dung dich dam dic tro vé tir binh phét sinh. Diéu nay gidp
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giam bét luong nudc 1am mat tiéu hao tai binh hip thu va lugng nhiét tiéu hao
tai binh phat sinh. Dung dich dam dac (do nudc da hda hoi va tach ra khoi dung
dich) tir binh phat sinh sau khi qua binh hdi nhiét dwoc dan qua co cau giam ap dé

giam ap suat tir P, xubng Py trude khi di vao binh hap thu.
21512 Pic diém

May lanh hap thu H,O/LiBr mot cip khéng nén duogc cip nhiét biang nhiing
ngudn nhiét c6 nhiét thé cao vi may lanh loai nay khéng c6 kha ning khai thac
hiéu qua exergy ctia ngudn nhiét nay, nhiét d6 ngudn nhiét cap tét nhat vao
khoang 100°C + 110°C. Thong thudng, nuéc ndng, hoi nuée ap suat thip hay
nang lwong mat troi dugc chon lam ngudn nhiét cap cho may lanh hap thu
H,O/LiBr mot cap.

Gia tri caa hé s6 COP nam trong khoang tir 0,6 + 0,75.

V& mit t&n goi, s¢ di may lanh loai ndy dugc goi 1a may lanh mot cip 1a vi
rng véi mdi chu trinh, chi c6 mét 1an didn ra qua trinh phét sinh va mét lan dién

ra qué trinh ngung tu tac nhan lanh.

2.1.5.2 May lanh hip thu hai cip

21521 So @6 vanguyén ly [am viéc

May lanh loai nay co két cau twong tu loai may lanh mot cdp nhung cé
thém binh phat sinh/ngung tu GC. V& ciu tao, binh GC bao gém mat vé binh
chtra dung dich dé 1am nhiém vu phét sinh bd sung tac nhan lanh, bén trong c6
bé tri bo trao dbi nhiét dé 1am ngung tu luong hoi tac nhan lanh dén tir binh phat
sinh G.

Khi cap nhiét vao binh phat sinh G, mét lugng hoi nuéc & trang thai qué
nhiét s& dugc sinh ra va bay dén bo trao d6i nhiét dit trong binh GC. Do ¢6
mét lwong hoi nudc bay ra, nong d6 dung dich roi binh phat sinh G dé di vao
phan vé cua binh GC 16n hon ndng d6 dung dich di vao binh G tir binh hap thu
A. Khi di vao bo trao doi nhiét dit trong binh GC, lwong hoi nuéc dén tir binh

phat sinh G s& nha nhiét va ngung tu lai. Luong nhiét nay duoc sir dung dé lam
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nong dung dich trong binh GC va c6 mot luong hoi nuédc khac bay ra tir binh GC
dé dén binh ngung tu C. Tai binh ngung tu C, luong hoi nudc bd sung phéat sinh
tir binh GC s& nha nhiét luong cho nudc lam mat dé ngung tu lai. Luong nudc
ngung nay sé hoa tron vai lugng nudc ngung (ndi chinh xac hon 1a hoi b&o hoa
am c6 do khd kha nho) dén tir binh GC dé sau d6 di qua co cau giam ap roi di
vao binh bay hoi E. O binh bay hoi E va binh hap thy A, céc qua trinh dién ra

gidng nhu mo ta déi véi truong hop may lanh hap thu mot cap.

Nudc 1am mat ra C Hoi nude
GC Hoi nudc
Qua—| —
- N -
\/ Vim L?‘l!}!l 1 y G Ngudn
A 101 nhiét
no nhigt / Q -
— g —
Van gidn< .~ >
no £
Chit tai
lanh
N Q—» ——FE Que— | ——A
Nudc lam
mat vao
0 Bom

Hinh 2.3: May lanh hdp thu hai cdp

Dung dich ¢6 néng do cao trong binh phét sinh G (do nuéc héa hoi va tach
khoi dung dich) duoc dan vao binh GC. Tai day, dung dich tiép tuc nhan nhiét
luong tir qua trinh ngung tu cta hoi nudc bén trong bo trao doi nhiét, vi thé,
thém mot lwong hoi nudc nita dugc sinh ra trong binh GC. Sau khi nuéc hoa
hoi va tach ra, dung dich con lai trong binh GC ¢6 nong d6 rét cao, dung dich
nay dugc dan qua binh hdi nhiét dé truyén nhiét cho dung dich lodng dén tur
binh hap thu. Sau dd, dung dich dam dic nay duoc dan qua co ciu giam ap dé

giam &p suat trudc khi di vao binh hap thu A.

21522 PDic diém
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Nong d6 cua dung dich trong binh phat sinh G thip hon nong d6 dung dich
trong binh GC va nhiét do 1am viéc trong binh GC thap hon nhiét o lam viéc
trong binh phat sinh G, do d6, ap suat 1am viéc trong binh GC ciing phai thap
hon &p suat lam viéc trong binh G dé d¢am bao dung dich trong binh GC c6 thé
sOi va bay hoi dugc.

Trong binh GC cuing ltc dién ra hai qua trinh phét sinh va ngung tu, nghia la
c6 thé c6 thém mot luong hoi nuéc bay ra tir binh GC ma khong phai ton
thém mot luong nhiét nao tir bén ngoai.

Céch b tri duong nudce 1am mat ndi tiép gitta binh hap thu A vai binh ngung
tu C tiét kiém dang ké luong nudc 1am méat. Bidu nay gop phan lam tiang hiéu
qua st dung nang luong caa may lanh hap thu hai cap.

Vé két cau, may lanh hai cap phtc tap hon loai mot cap. Nhung chinh sy
khé&c biét vé két cau va nguyén ly 1am viéc gitip may lanh hap thu hai cap c6 thé
khai thac hiéu qua exergy cua céc ngudn nhiét c6 nhiét thé cao nhu khi ddt, khi
thai tir cac nha may luyén kim... Hé s COP ciia may lanh hap hai cap c6 thé dat
trl1+1,3.

V& mat tén goi, s& di may lanh loai ndy dugc goi 1a may lanh hai cap 1a vi
tng véi mdi chu trinh, ¢ hai qua trinh phat sinh va hai quéa trinh ngung tu tac

nhan lanh dién ra.

2.1.5.3 May lanh hap thu ba cip

21531 So @6 vanguyén ly [am viéc

Dudi tic dong caia ngudn nhiét cap tir bén ngoai, dung dich trong binh phat
sinh G sbi va mot lugng hoi nudc duoc sinh ra. Luong hoi nudc nay duoc dua
dén binh phét sinh/ngung tu GC1. Tai binh GC1, an nhiét ngung tu do luong
hoi nuéc nay toa ra dugc dung dé 1am sdi dung dich dang chua trong binh GC1,
do do, c6 thém mot lugng hoi nudc duoc sinh ra tir binh GC1. Luong hoi nuéc
bay ra tir binh GC1 duoc dan dén binh phat sinh/ngung tu GC2. Tai binh GC2,
lwong hoi nudc nay dugc cho qua bo ngung tu C2, nhiét luong toa ra do su

ngung tu cua luong hoi nuéc nay tiép tuc duoc ding dé lam sdi dung dich trong
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binh phat sinh/ngung tu GC2 va tir d6 lai c6 thém mét luong hoi nude nira duoc
sinh ra.

Luong nudc ngung dén tir bo ngung tu C1 dat trong binh GC1 lai tiép tuc
duoc 1am mét khi di qua bo qué lanh QL dat trong binh GC2, diéu nay thuc hién
duoc vi nhiét d6 cua luong nuéc ngung dé van con khéa cao. Trong trudng hop
nay, nhiét luong toa ra cho bo qué lanh QL ciing gép mot phan vao viéc lam
phat sinh hoi nuéc trong binh GC2. Lugng hoi nudc bay ra tir binh GC2 (do
nhan nhiét luong tir bd ngung tu C2 va tir bd quéd lanh QL) dugc cho qua bo
ngung tu C3 (lap & dau ra cua binh GC2) dé thyc hién qua trinh ngung tu. O
bo ngung tu C3, tdc nhan giai nhiét la Iugng nudc lam mat sau khi di qua binh
hap thu A, day la cach giai nhiét theo kiéu ndi tiép. Tat ca nudc ngung thu hoi
duoc tir cac binh GC1 va GC2 déu duoc gom chung lai dua vao binh bay hoi E
dé nhan nhiét lugng tir chat tai lanh.

Hoi nude Hoi nude
| C1

[ Binh héi

s<l nhiét2

Q_:.‘. —
B -

Ngudn

nhiét

Binh héi
nhiét 3 Q2

el
Loals

Bom 1 Bom 2

() - | | -
=/ I_M_I
Bom 3

Hinh 2.4: May lanh hdp thu ba cdp

Dung dich ¢4 nong d6 cao di ra tir cac binh G, GC1, GC2 déu dugc dua tro
vé binh hap thu A dé hip thu hoi nuéc dén tir binh bay hoi E. Dung dich lodng di
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ra tir binh hap thu A dugc bom dung dich phan phdi dén céc binh G, GC1, GC2

dé tiép tuc thuc hién chu trinh.
21532 Pic diém

O c4c binh GC1 va GC2, hau nhu tat ca nhiét luong toa ra tir qua trinh ngung
tu va qua lanh tdc nhan lanh déu dwoc tan dung dé Iam séi dung dich va phét
sinh hoi nudc, chi c6 moét it lwong nhiét duoc thai ra ngoai méi truong thong
qua nuéc lam mat, do la lugng nhiét toa ra tai binh ngung tu C3. Chinh nho
diéu nay ma hé sé COP cua may lanh dugc nang 18n kha cao.

V& mit tén goi, s& di may lanh loai nay duogc goi 1a may lanh hap thu ba cp
la vitrng véi mdi chu trinh, ¢6 ba qua trinh phéat sinh va ba qua trinh ngung tu tac
nhan lanh dién ra.

Xét vé kha nang tan dung exergy caa nguon nhiét co nhiét thé cao, may
lanh hip thu ba cip hon hin so véi may lanh hip thu mot cap va hai cap nén no
c6 hé s6 COP cao nht.

Céac nghién cau thuc nghiém cho thiy, hé s6 COP cta may lanh hap
thu H,O/LiBr ba cip c6 thé dat tir 1,3 + 1,7. Nhung dé dat duoc diéu ndy, can
thuc hién cac bién phéap ky thuat dé gia ting gia tri COP, chinh viéc nay lam
tang tinh phic tap vé két cau cia may lanh hip thu loai nay. Bén canh d6, do c6
nhiét ¢6 1am viéc cao nén vat liéu ché tao may lanh phai tét dé tranh bi in
mon bai dung dich. Vi nhitng Iy do nay, may lanh hap thu H,O/LiBr ba cip cho

dén nay van chua duoc sir dung phé bién trong thuc té.
2.1.54 Cacloai may lanh khac

Ngoai ba loai may lanh hip thu H,O/LiBr d& néu con nhitng loai may lanh
hap thu khac nhu: may lanh hap thu loai “ niza hiéu lc” (Half Effect), loai “ téi
hap thy” (Resorption)...Cé4c loai may lanh nay van con dang dwoc nghién ciu

phat trién, chua duogc (ng dung phd bién trong thuc té.

2.1.6  Nguodn nhiét dung cho may lanh hap thu
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Ngudn nhiét st dung cho may lanh hip thu rat da dang nhu nhiét luong sinh
ra tir qué trinh d6t chay nhién liéu sir dung truc tiép cho may lanh hap thy, niang
lwong mit troi va cac ngudn nhiét thai. Nhu d4 noi, twong tng voi mdi loai may
lanh hap thu H,O/LiBr c6 mét loai ngudn nhiét pht hop cho né. Trong cac loai
ngudn nhiét trén, ching ta diac biét chd y dén ngudn nhiét thai va ning luong
mat troi. Nhiét thai 1a phan nhiét lwong khong dugc chuyén hoa thanh cong hay
mot dang nang lugng co ich khac ma duogc thai ra moi truong nhu: khi xa tir cac
dong co dét trong hay tuabin khi, khi thai tir cac 10 luyén kim, hoi nudc ra khoi
cac tuabin hoi... Vi su tién bo trong ky thuat va cong nghé hién tai, luong
nhiét lwong thai bo nay ngay cang dugc han ché. Nhung mdi ngay, van c6 mot
luong rat 16n nhiét lugng dugc thai mot cach lang phi vao méi truong trong
hoat d6ng san xuat caa con ngudi. Ddi véi ngudn niang lwong mit troi ching ta
c6 thé sir dung ma khong tén mot chi phi nao déng thoi khong gay nhiém mai
truong. Pay 1a muyc dich ma nhidu nha khoa hoc, nha nghién ciu huéng téi.

Mt troi 12 qua cau lia khong 16 vai duong kinh trung binh 14 1,36 triéu km
va & cach trai dat 150 triéu km. Theo cac so liéu hién co, nhiét do bé mat cua mat
troi vao khoang 6000K, trong khi d6 nhiét d6 ¢ ving trung tdm cta mat troi rat
I6n, vao khoang 8.10° K dén 40.10° K. Mt troi duoc xem 1 10 phan ung nhiét
hach hoat dong lién tuc. Do ludn lubn btc xa ning lwong va Vi tru cho nén khoi
lwong ctia mat troi s& giam dan. Diéu nay dan dén két qua 1a: vé mat ly luan, dén
mot ngay nao d6 mit troi s& thoi khdng ton tai nira. Tuy nhién do khéi lugng cua
mat troi v ciing 16n, vao khoang 1,991.10% kg, cho nén thoi gian d& mat troi tdn
tai v& cing l6n. Bén canh sy bién d6i nhiét d6 rat dang ké theo huéng kinh, mot
diém dic biét khac cua mat troi 12 su phan b khéi lwong rat khong dong déu. Vi
du: khéi lwong riéng & vi tri gan tam mat troi vao khoang 100g/cm? trong khi dé
khéi lwong riéng trung binh caa mat troi chi khoang 1,41g/cm?®

Goi R 12 ban kinh caa mat trod, khi di tir tam caa mat troi tro ra ta co cac sb
liéu sau:

v' C6 khoang 90% tong luong niang luong mat troi phat xuat trong ving tir tam
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dén ving ¢ ban kinh 0,23R mic du khdi luong va thé tich cua ving nay chi
chiém tuong @ng khoang 40% va 15% so vai khéi lugng va thé tich toan bo. Ap
suit & viing trung tam khoang 10° atm.

v Nhiét @6 va khdi luong riéng caa mat troi ¢ ving c6 ban kinh 0,7R 1
130.000K va 0,07g/cm® nang luong phét xuét tir viing gan tam truyén dén ving
vay dudi dang tia X va tia y. Nguoi ta goi viing ¢ ban kinh tir 0,23R dén 0,7R 1
I6p v6 phdng xa.

v' Trong ving c6 béan kinh tir 0,7R dén R s& bit dau dién ra qué trinhd di luu,
ngudi ta goi ving nay 1a vaung ddi lwu. Do hién tugng ddi luu, néu quan sat mat
troi tir trai dit, co thé ta s& thiy trong mit troi c6 mét sé vét den. Chinh hién
tugng nay nén ngudi ta goi ving dbi luu 1a 16p vé ddi luu co vét den. O vi tri co
ban kinh R, nhiét d6 mat troi chi con khoang 6000K voi khéi lwong riéng 1a 108
glem®.

v Phia trén ving @i luu 13 ving quyén sang, ddy 1a ving chira cac chat khi bi
ion hoa, 12 ving phat ra ning luong va céc tia sang. Pic diém cta ving nay 1a mo
duc khong trong subt. Ké tiép véi viing quyén sang 1a 16p dao chiéu chira cac chat
khi vé6i nhiét d6 nho hon bé day khoang vai trim km.

v' Nbi tiép véi 16p ddo chiéu 1a ving quyén sic, bé day ciia ving nay tir khoang
10000km d&n 12000km, cic chat khi chia trong ving nay c6 tinh trong subt va
mat d6 cac chat khi tré nén kha loang. Nhiét d6 trung binh cia ving quyén sic &
can ranh giGi vé6i 16p ddo chiéu khoang 45000k dén 5000k, trong khi d6 - & ranh
gi6i con lai ciia ving quyén sic - nhiét do co thé ting dén 10° K do c6 sir bién dbi
dot bién cua cac tia burc xa

v' Phia ngoai cling dia ving quyén sic 1a quan g sang ¢ mhu tring chéi. Ving
nay chira cac chat bi ion hoa & mat d6 cuc ki loang. Nhiét do ciia cung ndy vao
khoang 10°K.

v/ Céc két qua nghién ciru cho thay, khoang cach tir mat troi dén trai dat khong
hoan toanon dinh ma dao dong trong khoang +1.7% xoay quanh gia ti trung

binh d4 trinh bayd trén. Trong Ky thuat ning luong mit trdi, nguoi ta rat cha y
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dén khai niém hé“mg s6 mit troi. V& mit dinh nghia h?lng s6 duoc hiéu la luong
birc xa mit troi nhan duge trén mot bé mit co dién tich 1m? dat bén ngoai bau khi
quyén va thang goc vdi tia toi, tiy theo ngudn tai liéu ma hing sb mit troi s& co
mot gid tri cu thé nao do, cac gia tri nay co thé khac nhau, tuy nhién sy sai khac
khong nhiéu. Thuong nguoi ta liy gia tri cua hang sé mat troi [a 1353W/m?
2.1.7 Lwachon méay lanh hap thu pht hep cho ciin hd
% Lwa chon may lanh hap thu mét cap 1a téi wu:

May lanh hap thu ba cap chi hoat dong hiéu qua véi ngudn nhiét loai nhiét
thé cao nén khong phu hop ap dung cho cin ho sir dung ning luong mit troi.
Vay, su luya chon loai may lanh phu hop cho can ho dugc gidi han lai ¢ hai loai,
mot cap va hai cap.

CAc co so dé lya chon bao gom:

- Hé s6 COP: hé s6 COP la mét trong nhitng chi tieu dung dé danh gia hiéu
qua lam viéc caa may lanh. V& nguyén tic, hé s6 COP cua may lanh cang cao
cang tét. BSi voi may lanh hap thu, gia tri cia hé sé COP phuy thudc vao ting
loai. May lanh hap thu loai mét cip c6 hé s6 COP nam trong khoang tir 0,6 +
0,75, loai hai cap c6 hé sé COP nam trong khoang tir 1 + 1,3. Tuy nhién, hé sb
COP phu thudc rat nhiéu vao nhiét ¢6 ngudn nhiét hoat dong.

- Cong suat: may lanh hap thu mot cap cé thé dat dugc cong suat tdi da la
1635 kW, may lanh hap thu hai cip c6 cong suat toi da lén dén 5275 kW. Céng
suit cua may lanh hap thu mot cip c6 thé thoa man nhu cau cua cin ho cao cap.
- Chi phi ddu nr ban dau: may lanh hap thu c6 cang nhiéu cap thi co két
cau cang phuc tap, doi hoi vat lidu ché tao phai cang tét nén chi phi dau tu ban
dau va chi phi bao tri, bao dudng cang lon.

- Phwong thirc sir dung nguon ndng lwong mat troi: St dung truc tiép nguon
nang lugng tir mat troi. May lanh hap thu mot cip lam viéc hiéu qua véi hoi
nugc c¢d ap suat tir 70 kPa +140 kPa hay nuéc nong cé nhiét @6 tir 77°C +
130°C, may lanh hap thy hai cip hoat dong hiéu qua véi hoi nudc c6 &p suat tir

410 kPa + 960 kPa hay nudc ndng co6 nhiét do tir 150°C + 190°C.
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Do d6, may lanh hap thu mot cap véi phwong thire sir dung nhiét truc tiép tur

mat troi 12 lua chon tdt nhét cho can ho.
% Lwachon may lanh héap thu dung dung dich H,O/LiBr 14 ti wu.
- C6 nhiéu loai cong chat da duoc nghién ciu va sir dung trong cac may lanh
hip thu nhu cic dung dich: NHs/H,0, H,O/LiBr, H,O/LiCl, H,O/LiCIOs;...
Trong d6, NH4/H,O va H,O/LiBr 14 hai loai dung dich dwoc sir dung phé bién
nhat hién nay
- Uu diém chung cua céc dung dich NH3/H,O va H,O/LiBr la khong gip cac
van dé vé méi truong nhu phéa hay ting ozone, 1am gia ting nhiét d6 caa bau khi
quyén.
- Tuy nhién dung dich NHa/H,O c6 mui khai, dé bay hoi ra moi trudng xung
quanh, truong hop hit nhiéu cé thé gay ngoé doc cap. Con LiBr 13 loai mudi két
tinh mau trang, c6 vi dang, 46 pH trung tinh, khéng chay c6 tinh chat hdéa hoc
teong tu nhu mudi an, kha 6n dinh ¢ diéu kién binh thuong, khong bién chit,
khong phan giai trong khéng khi. Nhiét do néng chay cua mudi LiBr khan la
549°C, nhiét do s6i la 1265°C. Mudi LiBr c6 tinh hit nuéc rat manh, dé dang
két hop véi nudc dé tao thanh dung dich H,O/LiBr. Khéi lugng mol 1 86.84
2.2 Tinh toan thiét ké may lanh hap thu H,O/LiBr mét cap

2.2.1 Lwa chon md hinh may lanh cho ciin hd cao cép.

Do d6 chan khong bén trong may lanh hap thu rat cao nén can thiét phai
han ché kha ning xam nhap cua khdng khi vao bén trong. Bong thai, ciing can
phai tranh sy sut giam ap suat cua hoi tdc nhan lanh do ma sat khi ching di
chuyén, dic biét 1a tir binh phét sinh dén binh ngung tu. Vi hai ly do nay, trong
thiét ké, sé lugng cac bich ndi, van, cac mdi lién két va sé lugng cac dng nodi
trong may lanh hap thu luén duoc giam dén muc téi thiéu.

Mot van dé khac ding can chd y 1a kha ning két tinh caa dung dich H,O-
LiBr. Béi véi dung dich NH3 - H,0 c¢6 thé hoa tron NH; va H,0 ¢ bac ki ty Ié

nao nhung can than trong hon véi H,O-LiBr, tly theo nhiét d6 va ndng do c6 lic
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tao nén hdn hop ddng thé ¢ luc di thé.

Bén canh hai vin dé co ban dd néu & trén, can phai chi ¥ dén kha niang an
mon cua dung dich H,O-LiBr ddi véi mot sé vat liéu thuong duoc dung dé ché
tao may lanh hap thu, dic biét khi nhiét d6 1am viéc vuot qua 170°C. Ngoai ra vai
muc dich 1am ting kha ning trao d6i nhiét va trao doi chat, hau hét cac nha san
Xuit déu tron thém céc chat phu gia vao trong dung dich H,O-LiBr.

Nham ting cuong su luu thong caa tac nhan lanh va dung dich, nang cao
hiéu qua trao doi nhiét, may lanh hap thu can dugc trang bi mot bom li tdm loai
ba ting canh hoat dong song song ma mdi tang canh 1am viéc véi mét loai cong
chat. Bom c6 két cdu kin hoan toan va dwoc 1am mét bang tac nhan lanh long
(nudc) tu binh bay hoi.

Vé két cau, binh phat sinh 1a cac Collector duoc két ndi thanh 1 hé théng,
binh ngung ty, binh bay hoi, binh hap thy déu Ia thiét bi trao d6i nhiét dang cham
6ng thang (6ng thép tron). Két cau nay don gian, chac chan va tao sy thuan loi
trong viéc lap dit, bao dudng:

- Binh phét sinh: La cac duong ong Collector dugc két ndi thanh 1 hé thng
nhan nhiét lugng tir mit trai 1am bdc hoi nuée trong dung dich H,O/LiBr.

Collector mat troi 1a loai thiét bi thu nhan ning luong mit trdi, trong truong
hop nay duoc dung dé cap nhiét cho may lanh hap thy ning luong mat troi. Noi
chung trong thrc t& c6 nhidu loai collector mit troi tuy nhién, ¢ th xem cac
collector dang tim phang (Flat Plate Solar collector) va collector dang tap trung 1a
2 loai dién hinh. V& nguyén tac, néu bé mat thu nhan nang lugng mat troi clia cac
collector c6 tr¢ di chuyén cung véi su di chuyén ciia mat troi thi kha nang thu
nhan nang lugng mat troi ctua cac collector sé tdt hon. Tuy nhién do day la van dé
kinh € - cho nén khong phi & bat ky loai coollector ngudi ta ciing ap dung
phuong an nay. Thong thudng collector dang tim phang dugc bd tri theo kiéu co
dinh. Trong khi d6 collector ding tip trung dugc cho quay theo sy chuyén dong
mat troi. Trong sb cac bién thé collector dang tim phang, nguoi ta dic biét chi y

dén dang collector @& dugc rat chan khong. C ac nghién ¢u ng dung trong
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nhitng nim gan day cho thiy, trong twong lai, khi da giai quyét tot cac vin dé bat
loi vé gia thanh, chinh dy s3 13 loai collector dugc phd bién dé cap nhiét cho cac
may lanh hap thu sir dung ning lwong mit troi dung trong diéu hoa khong khi.
Collector dang 6ng da rat chan khong: Pay 1a mdt bién thé caa collector
dang tAm phang. Nhu di trinh bay & trén, gia thanh oia collector dang 6ng da rat
chan khong kha dat, tuy nhién hi¢u qua cua collector loai nay rat cao, cao hon rat
nhiéu loai collector loai tim phang thong thudng khac. Pic biét co thé dung
collector chng dng dd rat chan khong & nhitng ving it nang hodc co nhiét do
ngoai troi kha thap. Co thé néi hiéu qua cua collector hau nhu khong phu thudc
vao nhiét do ciing nhu toc do gié & mdi truong xung quanh. Trong nhitng nim
gan day, cac nha nghién ctru c6 xu huéng s dung cac loai collector nay dé cap
nhiét cho cac loai may lanh hap thu dung trong diéu hoa khong khi. TAt ca déu
Ciu tao tir nhidu 6ng chan khong ghép song song dit trén cing mot tim phang
nam nghiéng, goc nghiéng ctia tim phang vé co ban phu thudc va noi lap dit. Do
tiét dién cua mdi dng déu c6 dang tron nén kha ning nhan birc xa mat trdi cua
collector loai nay tot hon rat nhiu so véi collector dang tim phing thong thudng
khac, diéu nay c6 nghia 1a — vao bt ctr luc ndo — cAc tia birc xa mit troi ciing c6
thé dén thang goc v4i bé mit bén ngoai ciia cac dng. Dé ting cudng kha ning trao
d6i nhiét giira 6ng chan khong va dng nhiét va tao co cdu d& dng nhiét, ngudi ta
bé tri giita dng chan khong va éng nhiét mot dang canh nhém ,tuy vao loai ung
dung ma ngudi ta sé chon 4p xuat va chat 1am viéc thich hop bén trong 6ng nhiét.
noi chung, kha nang dan nhiét ctia cua dng nhiét 16n hon khoang vai ngan lan dén
vai chuc ngan lan so v&i kha ning dan nhiét cta bac. Du két cau thudc loai nao,
mét trong nhitng lo ngai co ban cua collector dang 6ng d3 rat chan khong 1a
khong con kha nang, khéng con duy tri & do chan khong nhu gia tri quy dinh lac
ban dau. Pé giai quyét phan ndo mdi lo ngai nay, ngudi ta thuong bd tri & day
6ng chan khong mot 16p Barium, I6p Barium nay c6 khi ning hap thu cac chit
khi phat sinh trong qua trinh van hanh nhu CO, CO,, N, O,, H,0 va H,. Ngoai

ra, lop Barium nay conduoc xem nhu dung cu chi thi d6 chan khong trong bng,
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khi I6p ndy chuyén sang mau duyc thi ta hiéu d6 chan khong trong 6ng da bi bién
doi.

- Binh ngung tu: Nudc lam mat dwuoc bd tri chay bén trong chum éng dé
nhan nhiét lwong cua hoi nudc bén ngoai sau do6 s€ sur dung cho sinh hoat ( nuéc
am ). Hoi nudc ngung tu thanh dang long va roi xubng khay chira phia dudi.
Nuédc ngung tu nay sau do duoc tiép tuc giai nhiét tu nhién bang khong khi bai
moi trudng xung quanh trudc khi vao binh chaa. Khi can sir dung hé théng van ty
déng mé cho nuéc di qua co cau tiét luu, giam 4p suat va xdi 1én cham dng cua
binh bay hoi.

- Binh bay hoi: Chit tai lanh (nudc) dugce bd tri chay bén trong cham éng va
nha nhiét cho nudc (tdc nhan lanh) bén ngoai. Nuéc bén ngoai chum éng nhan
nhiét lugng, hoa hoi va di chuyén xuéng binh hip thu. Lugng nuéc di qua chum
bng ma khdng kip hoa hoi s& roi xuéng khay chtra phia dudi, théng qua bom,
duoc x4i tré lai chum dng.

- Binh hdp thy: Nudc lam mat dugc b tri chay trong chum 6ng va nhan
nhiét lugng tir dung dich H,O/LiBr bén ngoai. Chum éng khéng dwoc nhing
ngap trong dung dich, thay vao d6, dung dich tur khay chaa phia duéi dugc bom
hat va x4i 1én chim 6ng dong thoi hap thy hoi nuéc dén tir binh bay hoi.

- Binh hoi nhiét: La thiét bi duoc bd tri riéng biét véi bdn thiét bi con lai. Vé
két cau, binh hoi nhiét c6 thé 1a kiéu dng vo nam ngang hay kiéu ong 1ong
nguoc dong. Do ¢6 dd nhét cao hon, dung dich dam dic dén tir binh phat
sinh dwoc bd tri chay bén ngoai chum éng. Dung dich lodng chay bén trong
chum éng va nhan nhiét leong tir dung dich dam dic bén ngoai. Binh hdi nhiét
gilp giam lugng nhiét cap vao binh phat sinh va luong nudc lam mat cap vao
binh hip thu nén 1am giam chi phi cho ning lwong van hanh.

- Nhu da trinh bay, phuong thic cip nhiét téi uvu cho may lanh hap thu la
phuong thicc cap nhiét gian tiép véi nuéc néng 1a chat trung chuyén nhiét
luong.

- Dan Ignh: ding cho hé thdng 1am lanh khong khi bang nuéc hay con goi la
FCU ( Fan - Coil - Unit). C4u tao gém dan trao doi nhiét nuéc - khong khi, ng
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ddng canh nhém (hoic dng st canh nhém), quat ly tim tuan hoan gié, mang hing
nudc ngung, vo bao che va loc bui.
2.2.2 Tinh toan céc théng sb trang thai co ban caa dung dich H2O/LiBr
2.2.2.1 Néng dj caa dung dich H2O/LiBr

Nong d6 (c) cua dung dich H2O/LiBr duoc dinh nghia 13 ty sb giita khoi

lwong mudi litibromua khan ¢6 trong dung dich va khéi luong caa dung dich.

Myipr
c= (%) (2.01)
My;py T My o

Trong d6, my;p, Va My o 12 khéi luong ciia mudi litibromua va khoi luong
cua nudce trong dung dich.
2.2.2.2 Cé&c codng thire xac dinh cac thong sb trang thai ciia dung dich
2.2.2.2.1 Entanpi cia dung dich
Entanpi i (kJ/kg) cua dung dich H2O/LiBr khi da biét ndng do c (%) va

nhiét @6 t (OC) dugc tinh bing cong thuc sau:

3

i = Z a; . ciTH U (2.02)
i=1

Giatri cac hg s6 aj; trong cong thire trén nhu sau:

Bing 2.1: Bing cdc gid tri ciia hé so ajj

i j 3, i j 2

1 1 1,134125 4 2 -9,500522.10°
2 1 -4,80045.10° 5 2 1,708026.10°°
3 1 -2,161438.10° 6 2 -1,102363.10°
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4 1 2.336235.10™ 1 3 5,743693.10™
5 1 -1,188679.10° 2 3 5,870921.10°
6 1 2,291532.10” 3 3 -7,375319.10°
1 2 4,124891 4 3 3,277592.107
2 2 -7.643903.102 5 3 -6,062304.10
3 2 2.589577.10° 6 3 3,901897.10™

2.2.2.2.2 Khéi lwong riéng ciaa dung dich

Khéi luong riéng p (kg/m3)cua dung dich H2O/LiBr c6 thé duoc tinh theo

nhiét d6 t (OC) va ndng do ¢ (%) nhu sau:

3
P = 1000. Z aj; .E.-;_':—lfl_tli.'.-i'—lf|
=
=1

Giatri cac hé sd ajj trong cong thuc trén nhu sau:

(2.03)

Bing 2.2: Bing cdc gid tri ciia h¢ s6 a;;

1,633541.10°

3,503024.10

-1,110273.10°®

i j i i j 3y,
1 1 9,939006.10 4 2 2,882292.10°®
2 1 1,046888.1072 5 2 -2,523579.10™%°
3 1 -1,667939.10™ 1 3 1,392527.10°°
4 1 5,332835.10° 2 3 -2,801009.10”
5 1 -3,440005.10° 3 3 1,734979.10°®
1 2 -5,631094.10™ 4 3 -4,232988.10™%°
2 2 5 3

3 2

2.2.2.2.3 Nhiét do bao hoa ciatac nhan lanh
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Khi d4 biét 4p suat p (Mpa), nhiét d6 bdo hoa T (°K) cua tac nhan lanh
duoc xac dinh nhu sau:

- Khip<12,33 MPa:
3892.,7

T =42,6776 — 2.04;
In(p) — 9,48654 (2.042)
- Khip>12,33 MPa:
12587,5
T =—387,592 — (2.04b)

In(p) — 15,2578
2.2.2.2.4 Entanpi cia tac nhan lanh
Entanpi cua tac nhan lanh ¢ trang thai long séi I' (kJ/kg) va ¢ trang thai bao

hoa kho i (ki/kg) tng véi nhist do T ( °K ) duoc tinh nhu sau:

/ 2 3
/ 4 _ - 2 \
i = 2099,3. (1 +by T, 84+ b, T P+ by T2+ Z by Ty ) (2.05h)
i=d /

Trong cac cong thirc trén, T 12 théng s6 trung gian dugc xac dinh bang cong
thure:
647,33 —-T

T—u =
. 647 .3

(2.05¢)

Giatri cua cac hé sb a; vab; nhu sau:

Bing 2.3: Bang gid tri Ciia cdc hé so a; vab;

i a; b; [ ay b;

1 | 8,839230108.10™"| 4,57874342.10™"| 5 -1,91322436 2,69411792
2 -2,67172935 5,08441288 | 6 68,7937653 -7,39064542
3 6,22640035 -1,48513244 | 7 | -1,24819906.10° 10,4961689
4 -13,1789573 -4,81351884 | 8 72,1435404 -5,46840036

2.2.2.25 Ap suit bdo hoa ciaatéc nhan lanh
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Goi p la ap suat bdo hoa cua nude va hoi nude tng véi nhiét do t (OC).
Trong trudng hop t < 1000C thi ta c6 thé tinh p nhu sau:

logp = 28,59051 - 8,2.Log(t + 273,15) + 0,0024804.(t + 273,15)
3142,31

2.00a
(t+ 273,15) ( )
Khi t c6 gia tri nho (rat gan nhiét do dong dic cua nudc), ta ¢ thé tinh p
nhu sau:

1 10,5380997 206391 2.06h
08P = =5 273,15 + t (2.06b)

Trong cong thtrc (2.06a), 4p suat p co don vi 1a bar; trong cdng thirc (2.06b),

&p suat p co don vi 1a mbar suat p c6 don vi 1a m bar.

2.2.2.2.6 Nhiét dd bdo hoa ciia tac nhan lanh can bang véi dung dich 16ng

A

SOl

Xét dung dich H,O/LiBr dang s6i cd nong do ¢ (%), nhiét d6 t (°F) va ap suat
p. O trang thai nay, c thé xac dinh nhiét do bao hoa ty (°F) cua tac nhan lanh
g Véi ap sut p bang cong thirc sau:

6

3

ty = Z a; .M U (2.07)
i=1

Giatri cac hé s6 a;; trong cong thirc trén nhu sau:

Bing 2.4: Béng cdc gid tri cac hé sé a;

| J aij i j aij

1 1 -1,313448.10" 4 2 5,913618.10°
2 1 1,820914.10" 5 2 -7,308556.10°
3 1 -5,177356.10" 6 2 2,788472.107"°
4 1 2,827426.10° 1 3 1,978788.10°°
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-1,779481.10°
2,002427.10°°
-7,667546.10°
1,201525.10°°
-6,64171.10™

-6,380541.10°
4,340498.107
9,967944.10"
1,778069.10°°
-2,215597.10™
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2.2.2.2.7 Nhiét do soi ciia dung dich
Khao sat dung dich H,O/LiBr & &p suat p (psia) va nong do ¢ (%). Nhiét do
s6i t (°F) cua dung dich c6 thé xac dinh nhu sau:

—2.E -
t=A. ( - — 459,72 | + B 2.08
D+ [D? — 4.(F — N).E]%% .)+ (2.08)

Trong do:

A =-2,0075 + 0,16976.c — 3,133362.10.c*+ 1,97668.10°.c

B = 321,128 — 19,322.¢c + 0,374382.c* - 2,0637. 10°.c*

C =-2886,373; E =-337269,46; F = 6,21147; N = log(p)

2.2.2.2.8 Ap suit bdo hoa cia dung dich
Goi p (psia) 1a p suat bdo hoa cua dung dich H,O/LiBr & nhiét do t (°F) va

nong do ¢ (%). Khi biét t va ¢, co thé xac dinh gi4 tri twong (mg cua p bang cong
thire:

D E
+ >
Tp + 459,72  (Tp + 459,72)2

logp = F + (2.09a)

Vi Tr lagia tri nhiét @ trung gian va duoc xac dinh nhu sau:

t—B
Th=— (2.49h)

Trong d6, A, B, D, E va F dugc xac dinh giéng nhu & cong thire (2.08).

2.2.2.29 Nongdé cia dung dich
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Khao séat dung dich H,O/LiBr & ap suat p va ndng do c (%). Goi t (OC) l1a
nhiét d6 s6i cua dung dich va t' (OC) 1a nhiét do b&o hoa cua hoi nude ung Vi
&p suat p. Hoi nudc bay ra tir dung dich H,O/LiBr dang s6i cd trang thai qué
nhiét va ¢ cung nhiét do t vdi dung dich. Goi tgy 1a @6 qua nhiét cua hoi nudc,
nghia laty, =t -t.

N@)ng do cua dung dich duoc xac dinh nhu sau:

-

c = 38,3893 +a,.tsv + a,ti, 4+ az.t' + ag ()4 as.to.t’
+ag.th t +asty. (1) +ag. (-t (2.10)

Giatri cac hé sd a; trong cong thire trén nhu sau:

Bdng 2.5: Bing cdc gid tri ciia hé sé

a 0,5362 as 4,7942.10°
a 2,103.10°* as -7,4752.10°
as -0,1335 a; -4,5258.10°
a 7,7844.10 2% 6,1135.10"

2.2.2.2.10 Nhiét dung riéng cia dung dich

Khao séat dung dich H,O/LiBr ¢ néng do ¢ (%) va nhiét d6 t (°C), nhiét
dung riéng khéi lugng dang ap cua dung dich ¢, (kJ/kg.do) duoc xac dinh nhu
sau:

C»=3,6371-0,029.c+1,4285714.1075.(65.t+30.c—c.t) (2.11)

2.2.2.2.11 Hé sb dan nhiét ciia dung dich
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Khao sat dung dich H,O/LiBr ¢ nong do ¢ (%) va nhiét @6 T (°K), hé sb
dan nhiét ciia dung dich A (W/m.do) duoc xéac dinh nhu sau:

-Trudng hop T <353 (°K):
5, = —3,5552033 + 3,407759.107%.T — 9,381419.107°.T*

4 8,834924.107%. T — A(c) (2.12a)
-Trudng hop T > 353 (°K):
h,= —8,8574733 + 6,973969.10°%.T — 1,694229.107%.T*
+ 13,689024.107%.T% — A(c) (2.12a)

Trong d6 A(c) 1a hé s6 thé hién mdi lién quan ting nhiét cuia dung dich va tac

nhan lanh, duoc xac dinh nhu sau:

Alc) = 0,4923607.c —0,422476.107%.T.c 4+ 5,658527.107°.T.c
—0,1522615¢*—1,730562.10 % T.c* + 1,895136.c*  (2.12c)

2.2.2.2.12 D nhét dong lwe hoc cia dung dich
Khao sat dung dich H,O/LiBr & nong do ¢ (%) va nhiét do t (°C), d6 nhét
dong luc hoc ctia dung dich p (N.s/ m2) duoc xac dinh nhu sau:
-Trudng hop t< 70 (°C):

= (1,8?93 — 0,025765.c —0,035.t 4+ 0,0004.c. t

— 169,263 + 6,989.::) 102
t + 223,95 — 363.c /

-Trudng hop > 70 (°C)

— 169,263 4+ 6,989. ¢
U= (—ID,E?‘ID?‘ + 0,0092535.¢ + T 723.95 — 363 ¢ ) 03
2.2.2.2.13 Sitc cing bé mit caa dung dich
Khao séat dung dich H,O/LiBr & ndng do ¢ (%) va nhiét do T (°K), stic cang
bé mit cua dung dich o (N/m) duge xac dinh nhu sau:

=Dy +D;. T+ DT+ D,.T* + Ds.c + Dg.Toc + D;.T?.c + Dg.c”
+ Dg.T.c* + Dyp.c? (2.14)
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Trong d6, D; 1a cac hé sé bac bién cd gia tri nhu sau:

Bdng 2.6: Bing cdc gid tri ciia hé sé bdc bién

i D i D
1 21,54266.10 6 2,52345.10”

2 -9,799993.10 7 4,199336.107
3 2,314404.10°° 8 5,968984.10
4 -2,17009.10° 9 -3,000691.10™
5 -2,020992.10 10 7,308868.10

Can luu y 1a cac cong thuc (2.11), (2.12a), (2.12b), (2.12c), (2.13a),
(2.13b), (2.14) chi dugc st dung trong truong hop nhiét do cua dung dich t=0
+130 (°C) va ndng do cua dung dich ¢ =302 + 70%.

2.2.2.3 CA&c db thi thong dung cia dung dich H,O/LiBr

Céc do thi cua dung dich H,O/LiBr biéu thi mdi quan hé cua céc thong sb
trang thai cua dung dich nhu entanpi, ap suat hoi dung dich, nong do dung dich,
nhiét d6 dung dich.... Cac do thi nay ngoai viéc dugc xay dung dé xac dinh cac
thong sb trang thai cia dung dich, ching con duogc sir dung dé thé hién chu trinh
lam viéc cua may lanh hip thu, xac dinh ving két tinh dung dich
H2O/LiBr...c6 c4c loai d6 thi nhu db thi Dihring “ Ap sudt - Nhiér dg - Nong
d¢” va do thi “ Entanpi - Nhiér dg - Nong dg” ...

2.2.2.4 Cécbangthéng sb cia dung dich H,O/LiBr

Pé xac dinh céc thong sé caa dung dich, ngoai hai phuong phap tinh toan va
tra d6 thi, con c6 mot cdng cu khac 1a cac bang tra. Viéc xac dinh céac théng sé
trang thai cua dung dich bang phuong phap tra bang c6 vu diém la nhanh, tién
lgi nhung 6 sai s6. C6 hai loai bang sau:

— Logi bang $6 liéu vé cdc tinh chat nhiét déng, gom:

+ Bang ap suat bdo hoa cua dung dich.
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Bang entanpi cua dung dich.
Bang entanpi cua hoi can bang vai dung dich long soi.

Bang entropy cua dung dich.

+ + + o+

Bang entropy cua hoi can bang vai dung dich 1ong sbi.
— Logi bdng Vé cdc théng sé nhiét vat |y, gom:
+ Bang khdi luong riéng ctia dung dich H2O/LiBr.
+ Bang nhiét dung riéng dang ap.
+ Bang hé sb dan nhiét.
+ Bang d6 nhaot dong luc hoc.
+ Bang d6 nhat dong hoc.
+ Bang sirc cang bé mit.
2.2.3 Chu trinh may lanh hap thu mét cip
2.2.3.1 Biéu dién trén dé thi Diihring “Entanpi - nhiét dé - néng dé”

Gol:

- Trang thai 1: Dung dich lodng bat dau s6i va bay hoi trong binh phat sinh.

- Trang thai 2: Hoi nudc qua nhiét bay ra khoi binh phat sinh.

- Trang thai 2’: Nudc ngung tu trong binh ngung.

- Trang thai 3: Hoi nudc di vao binh bay hoi sau khi di qua co cAu giam ap.

- Trang thai 3’: Nudc & trang thai long s6i (mg véi ap suat Py.

- Trang thai 3”: Hoi nudc bdo hoa khd bay ra khoi binh bay hoi dé di vao
binh hép thu.

- Trang thai 4: Dung dich lodng ra khoi binh hap thu dé di vao binh héi nhiét.

- Trang thai 5: Dung dich dam dic sau khi ra khoi binh hdi nhiét dé di vao
binh hép thu.

- Trang thai 6: Dung dich ddm dic roi khoi binh phat sinh dé di vao binh hoi
nhiét.

- Trang thai 7: Dung dich lodng ra khoi binh hoi nhiét dé di vao binh phat sinh.
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Hinh 2.11: Chu trinh may lgnh hdp thu mét cap trén do thi Diihring
“Entanpi - Nhiét dé - Nong dp”

Cac 4p suat cao va thap lan luot duge ky hiéu 12 Px va Py, cac ndng d6 dam
dic va lodng lan luot dugc ky hiéu 1a ¢ vacy .

Dung dich loing di vao binh phéat sinh c6 trang thai 7 tng voi ndng do oy,
bat dau s6i trong binh phét sinh & trang thai 1 va roi khoi binh phét sinh & trang
thai 6 v6i ndong do cs. Twong tng voi didu ndy, trang thai dung dich long soi
trong binh phat sinh ¢ ap SUt P« khong chi la 1 va 6, ma la toan bo trang thai
ndm trén duong Py = const tng véi ndng do thay ddi tir ¢y dén cs . Didu nay co
nghia la hoi nudc bay ra tir binh phat sinh khéng chi ¢ mot trang thai, ma la
nhiéu trang thai can bang véi nhiéu trang thai dung dich léng sdi trong binh
phat sinh & &p suat P« =const. Chinh vi vay, dé xac dinh trang thai dai dién hay
trang thai trung binh caa hoi nudc bay ra tir binh phéat sinh, nguoi ta dua ra khai
niém nong do trung gian ci. V& mat gié tri, c6 thé xem ¢; 1a trung binh cong
cua Cy, VA Cs. Trén co sé dd, ta co thé xem trang thai hoi nude trung binh (trang
thai 2) bay ra tir binh phat sinh 1 trang thai can bang véi dung dich long s6i ¢
nong do ¢; va ap suat Px.

Sau khi di vao binh ngung tu va nha nhiét cho nudc lam mat, hoi qué nhiét 2
trg thanh 1ong sdi ¢ trang thai 2’ va di qua co cau giam ap dé di dén binh bay

hoi ¢ trang thai 3. O dau ra cua co cdu giam &p, entanpi cua trang thai 3 bang
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entanpi cua trang thai 2°, do do, diém 3 tring voi diém 2” trén do thi. Tuy nhién,
do diém 2’ tng véi 4p suat Py, con diém 3 Gmg voi 4p suat Py, nén diém 3 co
trang thai hoi bao hoa 4m. Diém 3 la diém hoa tron giira trang thai long soi 3’
va trang thai hoi bao hoa kho 3”.

Do ¢ binh phat sinh luén ¢ mét lwong hoi nude bay ra nén nong do dung
dich roi binh phat sinh (trang thai 6) dam dac hon so véi dung dich di vao binh
phét sinh (trang thai 7). Dung dich ¢ trang thai 6 duoc dua qua binh hdi nhiét dé
nha nhiét va tro thanh trang thai 5. Chinh do nhiét lugng nha ra tir dong dung
dich dam dic ma dong dung dich lodng dén tir binh hap thu bién d6i tir trang thai
4 dén trang théi 7.

Tai binh hap thy, hoi nuéc dén tir binh bay hoi c6 trang thai 3” duoc hap
thu bai dong dung dich ddm dic dén tir binh phét sinh c6 trang thai 5. Do két
qua cua qla trinh giai nhiét, dung dich lodng roi binh hap thu c6 trang thai 4 va

dugc bom dung dich bom tr¢ lai binh phat sinh.
2.2.3.2 Biéu dién trén d6 thi Dihring “Ap sudt - nhiét dé - néng dé”

So véi d6 thi Dihring “ Entanpi - nhiét dé - nong do”, db thi Diihring “ Ap
sudt - nhiét dé - néng d¢” c6 nhuoc diém l1a khdng thé phan biét rd trang thai
long sdi va trang thai hoi bdo hoa khd cua tac nhan lanh. Ngoai ra, trén db thi
ciing khong biéu dién dugc hoi nudc & trang thai qua nhiét. Nhu vay, co thé
xem diém 2 trén do thi Dithring “ Ap sudt - nhiér dé - nong dé” dai dién cho cac
diém 2 va 2’, diém 3 dai dién cho cac diém 3, 3’ va 3.

Tuy nhién, d6 thi Diihring “ Ap sudt - nhiéz dé - nong d¢” c6 wu diém 1a cé
kha ning thé hién rd su phan tach tac nhan lanh va dung dich. Nho d6, ta cd thé
thidy r& moi chat lam viéc trong hé thong dugc tach ra thanh hai mach vong
khac nhau khi hé théng 1am viéc, mach thir nhit di qua cac diém 1-2-3-4-1, con
mach tht hai di qua cac diém 1-6-5-4-1.

Nhu vay, mach thi nhat biéu dién cac trang thai co ban cua tac nhan lanh,
con mach thtr hai biéu dién cac trang thai co ban cua dung dich. Ngoai ra, dd thi

“ Ap sudt - nhiét do - nong d¢” con c6 cac wu diém khac nhu gilp thdy ré mic
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ap suat, ndng do va nhiét do lam viéc trong so do.
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Nhiét do dung dich

Hinh 2.12: Chu trinh may lanh héip thu mét cap trén dé thi Diihring “Ap

sudt - nhigt dg - nong dé”
2.2.4 Cactinh toan nhiét dong

Dbi v6i méy lanh hap thu mot cép, viéc tinh toan nhiét dong c6 thé duoc
thuc hién trén co so khéi lwong (kg) tac nhan lanh bay ra tir binh phat sinh G.
Khi viét nhitng phuong trinh can bang niang luong duoc trinh by duéi day, xem
su gia ting entanpi cua dung dich khi di qua bom la khéng dang ké.

2.2.4.1 Binh phat sinh

Goi a la boi sé tuan hoan, a 1a ty s giira lwong dung dich lodng cip vao
binh phét sinh va luong tac nhan lanh bay ra.

Nhu vay, tai binh phat sinh G, ct img véi 1(kg) tdc nhan lanh bay ra ta phai
O a (kg) dung dich lodng di vao va (a-1) (kg) dung dich dam dic di ra.
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Hinh 2.13: Binh phat sinh

Phwong trinh can bang nang luong va can bang chéat nhu sau:

gy +a.i; =i, + (a—1).1; (2.15a)
a.c, = (a —1).c.cg
= 2.15h
a = — (2. )
Trong do:

nhan lanh (kd/kg).

dg la nhiét lugng cap vao binh phat sinh dé nhan duoc 1(kg) hoi téc

- a 1a boi s6 tuan hoan (kg dung dich lodng/ kg tac nhan lanh).

do dung dich loéng di vao binh phat sinh (%).
2.2.4.2 Binh ngungtu

cs vacw lanong d6 dung dich dam dic roi khoi binh phat sinh va nong

Tai binh ngung ty, c& tmg véi 1(kg) hoi nude o trang thai qua nhiét di vao
s€ cO 1(kg) nudc ¢ trang thai long soi di ra. Qué trinh ngung tu dugc thuc hién

nho nude lam méat. Khi di qua binh ngung tu, nudc lam mat sé nhan vao mét

lwong nhiét 13 qc (kJ/kg).

Phuong trinh can bang nang lugng duoc viét nhu sau:
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Hinh 2.14: Binh ngung tu
2.2.4.3 Binh bay hoi
Nudc & trang thai long s6i di tir binh ngung tu s& di qua co cdu giam ap dé di
vao binh bay hoi ¢ trang thai 3. Tai binh bay hoi, hoi nudc tir trang thai hoi béo
hoa 4m 3 s& nhan nhiét dé bién thanh trang thai hoi bdo hoa khd 3” rdi di vao
binh hép thu. Goi ge (kd/kg) Ia nhiét luong ma 1 (kg) hoi nude nhan vao & binh
bay hoi, phuong trinh ¢an bang ning lrong dugc viét nhu sau:

ge+ i3 = I3 (2.17a)

Nhu da trinh bay & trén, vé mat gia tri thi i3 =i, Ta cd thé x4c dinh do
kho cuia hoi tac nhan lanh di vao binh bay hoi bang c6ng thic sau:

ig_ig-’

¥ =

(2.17b)

Tir d6, nang suat lanh don vi ge 6 thé duoc viét lai nhu sau:

ge= (1 —x).(z —iz')  (2.17¢)
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Hinh 2.15: Binh bay hoi

2.2.4.4 Binh hip thu

Tai binh hap thy, ctr ing véi 1 (kg) hoi nude di vao sé co (a—1) (kg) dung
dich dam dic di vao va a (kg) dung dich lodng di ra. Phuong trinh can bang

nang luong va can bang chat duoc viét nhu sau:

a-c, =(a—1).c, (2.18a)
o+ a.iyg =13 + (a—1).i5 (2.18b)

Trong d6, qa (kJ/kg) la nhiét lugng binh hap thy phai nha ra ¢ng voi 1 (kg)

tac nhan lanh di vao binh.

Dung dich 54 Dung dich
31 dam dic dam dic
Hoi bao hoa kho : : Hoi bdo hoa kho ; ;
1] 3"
R R R A
Qe LQue— [ ——=A
Nudc lam mat Nudce lam mat
Bom
Bo DL][E§|1C]!Ch Dung dich
g Bom lodn
(a) (b)

Hinh 2.16: Binh hdp thu
(a):Khéng co bom dung dich phu, (b): CO bom dung dich phu

Nhim gia tang hiéu qua caa qua trinh hip thu, théng thudng, moét bom dung
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dich phu duoc trang bi tai binh hap thu. Trong truong hop ndy, can luu y dén hé sé
f, f 1a ty s6 giira lwong dung dich can dugc chay tuan hoan nhd bom dung dich phu
tuong trng vai 1 (kg) tAc nhan lanh bay ra khoi binh phat sinh. Ciing tuong tu binh
phét sinh, ndng d6 dung dich & binh hap thu ciing khéng déng déu ma bién doi tur
Cs & dau vao cho dén cw & ddu ra. Théng qua bom dung dich phy, ¢ binh hip thu
cling ¢6 khai niém ndng d6 trung gian. Gia tri nong d6 trung gian phu thudc vao
gia tri cua f. Trong truong hop néu muén néng do trung gian théa man maot gia tri
cho trude, ta can xac dinh gié tri f twong tng. Thong thuong, ¢ thé chon f vao
khoang 50 (kg dung dch/ kg tic nhdn lanh). Luu y 12 khdng c6 méi lién hé bat
budc nao gitra ndng do trung gian & binh phét sinh va nong do trung gian & binh

hap thy.
2.2.4.5 Binh hdi nhiét

Tai binh héi nhiét c6 sy trao d6i nhiét gitra dong dung dich dam dic cé nhiét
d6 cao va dong dung dich lodng c6 nhiét d6 thap. Khi di qua binh hdi nhiét, dung
dich lodng bién ddi tir trang thai 4 dén trang thai 7, con dung dich dam dic bién doi
tir trang thai 6 dén trang thai 5. Ung véi 1 (kg) tac nhan lanh bay ra tir binh phét
sinh, luong dung dich loang va dung dich dam dac di qua binh hdi nhiét 1an luot &
a (kg) va (a-1) (kg). Phuong trinh can bang ning luong tai binh hoi nhiét  duoc

Viét nhu sau:

(a— 1.6, — i) = a. (G, —i,) (2.19)
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Hinh 2.17: Binh héi nhiét

Trong phuong trinh ndy, xem entanpi cua dung dich lodng khéng gia tang khi

gua bom dung dich.

2.2.4.6 B¢ ham nuéc

Nudc chay bén trong cac cum ham nhan nhiét lugng tir mat troi bén ngoai.

Nhiét lugng ndy dugc xac dinh bang cong thic sau:
@r = Mpy- Cp- (tpez — tines) (2.20)

Trong do:

» Qp lanhiét lugng nude nhan dugce khi qua cudon ham (KW).

> iy, laluu luong khoi luong cua nude ndng qua bo ham (kg/s).

> Cp lanhiét dung riéng dang &p cua nudc nong (kI/kg.do).

> vat, . lanhiét d nudc nong di vao va di ra khoi cum ham (OC).

Ehwt
2.25 Xac dinh cac théng sb 1am viée
Cac budc xac dinh cac thong sb 1am viéc hop ly cua may lanh hip thu bao

gom:

1. Trong trudng hop muc dich sir dung may lanh hip thu 1a diéu hoa khong khi
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thi nén chon nhiét do sbi cua tac nhan lanh trong binh bay hoi khoang tir 4°C +
5°C.

2. Tu nhiét d6 s6i cua tdc nhan lanh, x4c dinh &p suit P, 1am viéc trong binh
bay hoi va binh hap thy.

3. Chon nhiét d6 nudc lam mét phu hop véi didu kién khi hau cua khu vuc.
Tir nhiét @6 nude 1am méat va ap suit 1am viéc P, trong binh hip thy, x4c dinh
nong d6 dung dich lodng c,, sao cho dung dich lam viéc trong binh hap thu ¢6
thé nha nhiét cho nude lam mat.

4. Cing tir nhiét @6 nudce lam mat, xac dinh nhiét d6 ngung tu hop ly cua tac
nhan lanh trong binh ngung tu va tir d6 xé4c dinh &p suét 1am viéc P trong binh
ngung tu va binh phat sinh. Khi thuc hién budc nay, nén hinh dung phuong an
giai nhiét (song song hay ndi tiép) dé co sy diéu chinh can thiét.

5. Xac dinh nhiét d6 c6 thé c6 cta ngudn nhiét cip vao binh phat sinh. T
nhiét ¢6 ngudn nhiét cip vao va ap suat lam viéc P, trong binh phét sinh, lya
chon ndng d6 dung dich dam dic ¢, sao cho ngudn nhiét cap vao va dung dich
trong binh phét sinh ¢ thé trao ddi nhiét tot véi nhau.

6. Danh gia lai cac thdng sé vira chon dudi hai goc do: boi sé tuan hoan a va
yéu cau tranh du xa duong két tinh.

Ngoai nhitrng yéu té vira néu, khi lra chon cac thdng sé 1am viéc nhu ap suit
va nong do caa may lanh hap thy, ta can phai chd y tranh du xa duong két tinh,
quan tm dén phuong an giai nhiét cho binh ngung tu va binh hap thu va luu y
dén dic diém thiét ké binh héi nhiét.

Trong cac trang thai caa dung dich trong may lanh, can phai chd y dén
trang thai dung dich dam dic di vao binh hap thy tir binh phat sinh, vi trang thai
nay rat gan duong két tinh. Vé mat nang luwong, can phai chd y dén hiéu sb
gitta nong do dung dich dam dic va dung dich lodng do hiéu sé nay anh huong
dang ké dén muac d6 sir dung hiéu qua nang lugng cua chu trinh. Chinh hiéu sb
nay quyét dinh gia tri cua boi sé tuan hoan a. Tur céng thirc (2.15b) ta thay, néu

hiéu s6 (Cs-Cyw )cang nho thi cang khdng tot vi gia tri cua a cang lén. Piéu nay c6
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nghia 13, khi gia tri cta a cang lon, ctir itng vai 1 (kg) tac nhéan lanh bay ra khoi
binh phat sinh ta cin phai cung cip vao binh phat sinh mét lwong dung dich
loAing dang ké. Khi gia ting luyng dung dich lodng cidp vao binh phét sinh,
khong chi phai tiéu tbn nhiéu ning lwong hon ¢ bom dung dich ma con phai
tiéu tén nhiéu ning luong hon ¢ binh phat sinh va dong thoi phai nha nhiét
nhiéu hon & binh hap thu. Nhu vay, néu co6 thé, nén gia ting hiéu s6 (Cs— Cy)
tuy nhién, do nhitng gidi han khéac, dic biét gigi han cua nhiét do nudc lam
mat tai khu vuc hoat dong cia tau, cyy khong thé duge giam dén mirc nao ciing
duge. Tuwong tu nhu vay, cg ciing khdng thé duoc ting dén muc ndo ciing duoc,
ly do 1a sy han ché cua nhiét d6 ngudn nhiét cap vao va kha ning cé thé di vao
ving két tinh cua dung dich. Can luu y, trong trudng hop nay, viéc ha thap
nhiét d6 dung dich lodng ra khoi binh hap thu va ha thap nhiét do ngung tu cua
tac nhan lanh trong binh ngung tu déu mang dén nhiing két qua tot hon. Chinh
vi vay, vé mit thiét ké, nguoi ta thudng chi dong chon d6 gia tang nhiét do cua
nuée lam mat khi di qua binh hap thu va binh ngung tu nhé hon mtc théng

thuong.
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Chwong 3: TINH TOAN THIET KE HE THONG LANH HAP THU CHO CAN
HO
3.1 Tinh toan chu trinh may lanh hap thu mét cip
3.1.1 Nhu ciu phu tai lanh cho ciin hd.

Cian ho ma ta dang xét ( ban vé thiét ké ) can cung cp lanh cho 3 phong ngu
¢ cung kich thde 13 4300 x 2800 (mm?). M&i phong ta chon 1 may lanh c6
cong suat 1a 1HP tuong dwong 0.75 Kw.

Vay tong cong suit can cho 3 phong ngi 1a Q. = 2.25 Kw
3.1.2 Nhiét dd nwéc néng gia nhiét vao/ra khéi may lanh hap thu

Nhiét d6 nuéc nong gia nhiét cao s& gilp giam dién tich bé mat trao doi
nhiét nhung lai lam tang kha nang an mon kim loai cua dung dich H,O/LiBr.

Chon nhigt 4o nudc nong gia nhi¢t vao may lanh la: tyw: = 100(°C).

Chon nhiét d6 nude nong gia nhiét ra khoi may lanh la:

fywz = Lyws — 3 =100—3 = 97(°C)

3.1.3 Nhiét dd nwée 1am mat di vao/ra khéi binh hap thu

Chon nudc bom tir giéng lam cong chat 1am mat cho binh hap thy va binh
ngung tu. Nhiét d¢ trung binh cta nuéc la ¢, =27,2 (°C).

Chon nhiét do nhiét d6 nudc lam mat di vao binh hap thy Ia:
t1 =27,2(°C).

Chon nhiét 6 nhiét d6 nudc lam mat di ra binh hap thy Ia:
fom =t +48=272+48=32°%
3.1.4 Nhiét dd ra/ vao may lanh hap thu caa chét tai lanh

Vé6i tng dung diéu hoa khdng khi, nhiét do cua chét tai lanh ra khoi may

lanh hap thy t6t nhat 1a: t .., = 8(°C)
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toy = o +5=8+5=13(C)

Z

3.1.5 Nhiét d9 va ap suat bdo hoa ciaa téc nhan lanh trong binh bay hei

Chon nhiét d6 soi cua tac nhan lanh trong binh bay hoi:
t,=1lom —4=8—4=4(C
Tra bang nudc va hoi nudc bdo hoda tng véi t, = 4(°C) ta duoc &p suat
ngung tu cda tac nhan lanh trong binh ngung la: Py =0,008439(bar)
3.1.6 Nhiét dd va ap suit ngwng tu ciia tac nhan lanh

Do duong nuéc 1am mét duoc bd tri theo kiéu ndi tiép, nudc lam mat ra
khoi binh hap thu s& di vao binh ngung tu nén nhiét d6 nuée lam mét di vao binh
ngung tu la:

Lewi = Lawz = 32(::1:]
Chon nhiét d6 nudc lam mat ra khoi binh ngung tu la:

tows = Loy +4 =32+ 4 =36(°C)

cwi
Chon nhiét d6 ngung tu cta hoi tac nhan lanh trong binh ngung la:
t, =t +4=36+4=40(°C)

Tra bang nudc va hoi nuéc bdo hoa ung véi t, = 40(°C) Ta dugc dp xuat

ngung tu cua tdc nhan lanh trong binh ngung tu la: B, =0,07375(bar).

3.1.7 Xic dinh cAc diém nut cia chu trinh

>  Trangtha 4: Dung dich loding ra khéi binh hdp thu @é di vao binh hoi
nhiét
+ Chon nhiét @6 dung dich ¢ trang thai 4 la:
t,=to,+4=232+4=36(C)



+

+

nhiét

+

+

+

+

+

+

+

+

49

Nong d6 dung dich tinh theo cong thuc (2.10) la: ¢,, = 55,54%

Entanpi cta dung dich tinh theo cong thuc (2.02) 1a: i, = 88,6816%

>  Trangthai 6: Dung dich ddm ddc roi khéi binh phét sinh di vao binh hoi

Chon nhiét d9 dung dich la: tg = tg; — 5 = 100 — 5 = 95(0C)
Ap suit cua dung dich 1a: P; = P, = 0,07375 (bar).

Nong d6 ctia dung dich tinh theo cong thirc (2.10) 1a: ¢, = 64,90%

Entanpi ctia dung dich tinh theo cong thirc (2.02) 1a: i, = 242,8047 (k] /ka).

Vay, ta co gid tri ndng do trung gian nhu sau:

c,+C. 5554+ 64,90
= —|— =
2 2

¢ 60,22%

>  Trangthéi 1: Dung dich lodng bat dau sbi va bay hoi trong binh phéat sinh

Ap suat coa dung dich la: P, =P, = 0,07375(bar), nong do
la: ¢, = 55,54%
Do s6i cua dung dich tinh theo cong thirc (2.08) la: t, = 75,55(°C).

Entanpi ctia dung dich tinh theo cong thac (2.02) 1&: i; = 169,2389(k]/kg).

»  Trangthai 2: Hoi nuéc qua nhiét bay ra khoi binh phéat sinh

Nhiét do sdi cua dung dich & trung gian c6 nong do ¢, = 60,22% va ap Suat
P, = 0,07375 (bar) tinh theo cong thic (2.48) la: t,; = 85,60(°C)

Trang thai 2 1a trang thai hoi nudc can bang véi dung dich long sdi ¢ trang
thai trung gian nay nén taco: t, = t; = 85,60(°C)

Tra bang nudc chua soi va hoi qua nhiét tmg véi t, = 85,60(°C) va

P, = P, = 0,07375(bar) ta dugc entanpi 1a: i, = 2660,64(k] /kg)

»  Tragngthai 2': Nudc ngung tu trong binh ngung

Day 1a trang thai 1ong s6i c6 nhiét do t,r = t, = 40(°C).

Tra bang nudc va hoi nudc bdo hoa tmg véi t,r = 40(°C). ta duoc gia tri cua
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entanpi la: i,r = 167,50(kJ /kg).
>  Trangthéi 3: Hoi nuéc di vao binh bay hoi sau khi di qua co cdu giam &p
+ DAy la trang thai hoi bdo hoa 4m c6 &p suat P, = P, = 0,008439 (bar)
+ Entanpi cua hoi nuéc la: i; ~ i, = 167,50(k] /kg).
> Trangthéi 3': Nudc ¢ trang thai léng sdi 1#ng Vi dp sudt B,
+ Pay la thanh phan long sbi trong hdn hop hoi cua trang thai 3, no ¢6 cing gia
tri 4p suat, nhiét do, entanpi véi trang thai 3.
» Trgngthai 3" : Hoi nuéc bao hoa khd bay ra khoi binh bay hoi
Tra bang nudc va hoi nudc bdo hoa tng véi nhiét do ta- = t, = 4(°C) ta duoc gia
tri cua entanpi la: iy- = 2508,196(k/ /kg).
>  Trangthai 7: Dung dich loding ra khéi binh hoi nhiér dé di vao binh phét
sinh
+ Chon nhiét d6 cua dung dich & trang thai 7 la: t- = 65(°C).
+ Nong d6 dung dich 1a: c,, = 55,54(°C).
+ Entanpi cua dung dich tinh theo cong thirc (2.42) la: i~ = 147,6971(kJ /kg).
>  Trang thdi 5: Dung dich ddm ddc sau khi ra khéi binh héi nhiér dé di
vao binh hdp thu.
+ Boi s6 tuan hoan cua dung dich tinh theo cbng thuc (2.15b) la:
a = 6,934 ( kg dung dich loang/kg tac nhan lanh).
+ Entanpi cua dung dich tinh theo cong thtic (2.42) 1a: i- = 173,844(k] /kg).
T két qua tinh toan trén, c6 thé lap bang thdng s cua céc trang thai dic
trung cua chu trinh nhu sau:

Bdng 3.1: Gid tri cdc thdng sé ciia cdc trang thdi dic trung

.. Nhiét do Ap suit Nong dé Entanpi
Trang thai cc) Fbar) ((;3) ' (kJ/ng))
1 75,55 0,07375 5554 1692389
2 85,60 0,07375 0 2660,64
> 40 0,07375 0 167,50
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3 4 0,008439 0 167,50
3 4 0,008439 0 167,50
3” 4 0,008439 0 2508,196
4 36 0,008439 55,54 88,6816
5 - 0,07375 64,90 173,844
6 95 0,07375 64,90 242,8047
7 65 0,07375 55,54 147,6971

3.1.8 Biéu dién chu trinh trén d6 thi

= Ap sudt tuyét déi cua
hoi nuée (mmHg)

(=3
[

=
=

Nhiét do biio hoa ciia nurde (°F)

Nhiét d§ dung dich (°F)

Entanpi (kJ/kg)
(d
ta

CI
— 0.008439

I | g ogm®

4 5

H,0

5554% ¢ 64.90%

Hinh 3.1: Chu trinh may lanh hép thu trén dé thi log p — T va dé thi i —c

3.2 Tinh toan phu tai cho cac thiét bi

3.2.1 Luwu lweng tac nhin lanh va dung dich di qua cAc thiét bj

LiBr

Goi i, (kg/s) 1a luu lugng tac nhan lanh di qua binh bay hoi. Ttr cong thirc

xac dinh nang suét lanh @, = ni,. (=" — i3) suy ra:

0, 2,25

.mr —

" T iy —i;  2508,196 — 167,50

T

kg
= 0,000961(—)
S5

Goi  mi. (kg/s) la luu lugng dung dich lodng di vao binh phéat sinh, tu

dinh nghia boi sé tuan hoan ta c6:
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m, = m,.a = 0,000961 .6,934 = 0.006664(kg/s)
Goi i, (kg/s) 1a luu lugng dung dich dam dac ra khéi binh phat sinh, ta co:

iy = m, —m, = 0,006664 — 0,000961 = 0,0057(kg/s)

3.2.2 Binh phat sinh

Nhiét lrong dung dich nhan can nhan vao dé tao ra 1 (kg) hoi tic nhan lanh
tinh theo cong thirc (2.15a) la: q, = 3077,3114 (k] /kg).

Viy, nhiét lugng can thiét cip cho dung dich tai binh phat sinh la:

Qg = M,.q, = 0,000961.3077,3114 = 2,957 (k] /s).

3.2.3 Binh ngungtu

Nhiét Iuong 1 (kg) hoi nude nha ra cho nudc lam mat tai binh ngung tu
tinh theo cong thac (2.56) 1a: g, = 2493,14(k] /kg).
Vay, nhiét lugng ma hoi nude toa ra trong qua trinh ngung tu tai binh ngung

la:
Q, = mi,.q, = 0,000961 .2493,14 = 2.396(k//5).
3.2.4 Binh bay hoi
Theo dir liéu ban dau ta c6: Q, = 2.25(kJ/s).
3.2.5 Binh hip thu

Nhiét luong dung dich nha ra cho nudc lam mat la ang vaéi 1 (kg) tac nhan
lanh di vao binh hip thu tinh theo cong thirc (2.18b) 1a: g, = 2924,8681(k/ /kg)

Viy, nhiét lugng dung dich nha ra cho nudc 1am mat tai binh hap thu Ia:
Q, = m,.q, = 0.000961x 2924,8681 = 2.81(kJ/s).
3.2.6 Binh hdi nhiét

Nhiét luong trao déi gitra dung dich lodng va dung dich dam dic @ng tai
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binh héi nhiét tng véi m, = 0.000961(kg/s) tac nhan lanh bay ra tir binh

phat sinh dugc tinh nhu sau:

Qox = M. I:ﬂ - 1]-[56 - LS]
= 0,000961x(6,934 — 1).(242,8047 — 173,84)
= 0.393 (k] /s)

3.2.7 Kiém tra lai két qiaa tinh toan
Khao sét trén toan bo hé thdng ta nhan thay:
Qg+ Q.= Q.+ Q, = 5.206(k/ [kg)
Vay, cac két qua tinh toan trén da hop Iy.
3.2.8 Hé sb 1am lanh caa chu trinh (hé sb COP)

0 2.25
COP=—=——=10,761
Q, 2.957

3.3 Kiém tra dap tng tir mdi trudng.

Theo ngudn tu internet ta ¢ bang théng ké birc xa mat troi tai s6 qudc gia

trén thé gisi.
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Average panel generation factor (10 year average) kWh/m’/day

Count Year
ry City Latitude | Longitude | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg
AU Sydney 3" 5 181°0'E |6.34 | 568|487 | 36 |274| 25 |267|3.53 | 467|5.61|6.32]| 6.6 |4.59
CN Hongkong 22°18'N|114*10'E | 259 |2.56 | 3.06 | 3.93 | 4.13| 4.74 | 5.81|4.95 | 4.68| 4.05 | 3.56] 2.93 | 4.18
D Jakarta 6°11'S | 106°50'E |4.15|4.69| 5 |4.94|4.88|4.71|5.08]|5.46|566|5.36 |4.76| 4.47 | 5.03
IR Tehran 35°40'N| 51°26'E |2.23|284|372|5.12|589|7.32| 7.2 |6.41|559| 3.9 |261]|2.02|4.58
IN New Delhi 28°N T7°E 3.68 |447| bbb | 66 |7.08|6.55]5.01)1462|511]4.99]4.15]3.42] 5.1
IN Bombay 18 33'N| 72°32°E | 522 |6.03| 666 |7.06|6.77|4.58|3.54| 34 |472]|5.39|5.15] 4.8 |5.28
JP Tokyo 35°45'N|139°38°E | 231|299 3.7 | 4.9 | 507|447 |488|542|382|298| 25 |223] 4
KH Phnom penh 1133 N| 104*51'E | 527 |5.78|6.02 | 5.76 | 5.09| 4.3 |455]|4.07|4.34| 4.41|4.88]|5.03|4.85
KR Seoul JTP3TN| 127°E | 262 34 |429]|524]|563]|515]|4.26]|4.55/3.99]|364| 26 |2.24|4.16
LA Vientiane 18°07'N|102°35'E| 4.3 |494|552|5.74|511|424]|422]|4.19|461|4.26|4.21]|4.24|463
LE Beirut 33° 54N | 35°28E |264| 34 |463|6.03|696| 7.8 |7.84]|7.19|6.13| 4.5 |3.14]| 244|568
MM Yangon 16°47'N| 96°09°E | 5.4 |6.06|6.65|6.69|5.14|3.24] 3.3 |2.99|4.12| 4.51|4.82]|5.05|4.65
MY Kuala Lumpur FOUN|101°42°E | 454 |5.27|5.14|5.05| 4.8 | 498|491]|4.78 (454|451 423|407 47
PH Manila 14° 37'N| 120°58'E | 482 | 562|642 |6.75|6.19| 4.96 | 4.94 | 4.41 | 4.86|4.63 |4.58] 4.5 |5.22
SG | Singapore City 1°N 103°E |4.43|5.52|505|5.05|4.62|4.66|451|4.61|448] 4.5 |3.98|3.93|4.61
TH Bang Kok 13°45'N| 100°30'E | 442 |465]|484 |5.03|475|3.77|4.22|3.46|363|3.89|4.16] 44 |4.27
VN Hanoi 21°N | 105°54'E | 252|294 |381|434|466]|451]|462|462|457|3.64|3.29]|3.17|3.89
YE Aden 12°50'N| 45°02°E |545|5.78|6.52 |6.48|6.71]|6.72|6.33|6.33 | 6.41|6.54 | 5.99| 5.39 | 6.22
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Nwére - wing I Viét nam j
Tinh! Bang I n/a j
Vi tri dif iEu khi hidu | Ho Chi Minh/Tanson j
v N [
Kinh 36 E | 108.7 Ngun
Cao d8 | m | 5 | st
Nhiét 36 thiét k& cAp nhiét | © | =214 | st
Nhiét 35 thiét k& 1am lanh | © | 3e7 | st
Bién 46 nhiét 4 trai a4t | © | 84 | nasa
Mhigt 46 ngodi B8 &mtuong  Bicxamdt  Ap suStkhi Téc dé gid Mhigt d5 trai Cép nhiét B 1am lah
tri dai tréi hang quyén dat ah - ngay cac ngay
ngay - dudng
ngang
| c L KWhimeid kPa m's °C *C-bng *C-bng
Th 265 72.0% 5,96 100.7 24 268 0 512
Giéng 272 70.2% 567 100.7 3.0 28.0 0 432
Th. 284 69.9% 6.01 100.6 3.4 29.1 0 570
Hai 295 72.5% 5.85 100.4 3.4 292 0 c3g
Th. 29.0 77.8% 547 100.3 3.0 285 0 589
Ba 28.0 32.3% 485 100.3 3.2 276 0 540
Th 275 83.2% 478 100.3 3.4 272 0 543
- 274 83.59% 463 100.3 36 27 1 0 539
Th 273 34.5% 472 100.4 23 271 0 519
N&m 26.9 84.8% 457 100.5 23 27.0 0 524
Th. 26.3 80.3% 479 100.6 23 26.1 0 504
Sau 262 76.2% 478 100.7 232 259 0 s02
Hangram | 276 | m2% | 509 [ w05 | 29 | 25 | 0 | e0s
Ngin |  Bat | eat | masa | nasa | eat | nasa | et | eat
Do tai I m I 10 I 0
o o 3| w

Dua vao bang thong sd trén ta thiy thoi diém vao khoang thang 8 => thang 10
c6 théng b birc xa nho nhat vi diy dang 1a mia mua. Ta chn birc xa mat troi tai
thanh phé HO chi Minh trung binh trong ngay la:

Qs = 4.57 KWh/m?/d.

Chon hiéu suét hép thu buc xa nhiét cua collector dang éng lan =0.702

Dién tich mai nha: Sm=9.2 x 8 = 73.6 m’

Hé théng collector dang 6ng hép thu nang luong mat troi dugc phan bd mot

phan mai nha c6 dién tich Sc = 25 m?
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Téng ning luong Collector nhan duoc trong ngay.
Qc=QsXx S¢ xNn=4.57x25 x0.702 =80.2 kWh.
Theo tinh todn ¢ phan trude ( 3.2 ), nhiét lwong can thiét cap cho dung dich tai
binh phat sinh la: Qg = 2.957 kW
Nhiét lugng can thiét dé may lanh hoat dong lién tuc 24h la:
Q: = 24 x2.957 =70.968 kWh
Ta thiay Q. > Q;

Két luan: hé théng c6 thé cung cép lanh cho can hd moét cach lién tuc 24/24h.

ee——a —

pE—
Nwire - ving I Wigt nam j
Tinh/ Bang I nia j
Wi tri i liBu khi hdu | EY oiMoibai Int j i
Vide N 21.0
Kinh 83 E [ toss Nguin
Cao dd [ m | 5 | st
Nhigt g6 thiét ké cAp nhigt [ e | 1 | oat
Nhiét @ thidt k& 1am lanh [ | 3a7 | oat
Bién @3 nhigt d6 trai dt [ © | 125 | nasa
Mhiét df ngodi D6 Amtrong Bl xa mit Ap sust khi Téc d6 gid Mhigt d8 trai Cap nhiét B lam lah
trai ddi trdi hang quyén dat a6 - ngay cac ngay
ngay - dudng
ngang
| :C U KWhimid kPa ms C *C-bng *C_bng
Th 17.0 80.3% 234 975 23 12.1 31 217
Giéng 17.9 83.2% 267 973 24 142 3 221
T 203 85.5% 2,80 97.0 237 182 0 319
Hai 243 85.1% 3.27 967 25 224 0 429
Th 274 81.5% 477 96.4 24 249 0 539
Ba 293 80.2% 5,69 96.1 237 266 0 579
Th 293 81.8% 5.16 96.0 23 268 0 598
T 287 83.8% 5.00 96.1 19 264 0 580
Th 278 81.2% 4.6 96.6 18 245 0 534
N&m 254 78.8% 419 97.1 20 212 0 477
Th 222 T7.1% 3.68 o7.4 2.0 175 0 366
Sau 18.4 75.9% 292 97.6 2.0 13.4 0 260
Hangnam | 240 | 8L2% | 3% | %8 | 22 | 27 | | sz
Ngun | DAt | et | eat | masa | eat | masa | ea | et
Po tai I m I 10 I a

| o 3| @
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Duya vao bang thdng sb trén ta thay thoi diém vao khoang thang 11 => thang 3
c6 théng sb birc xa nho nhit vi diy dang 13 mua dong ¢ mién Bic, thoi tiét rat lanh
nén s& khong dung may lanh. Ta chi tinh tir thing 4 dén thang 10. Chon buc xa mit
troi tai thanh phd Ha Noi trung binh trong ngay la:

Qs = 3.27 kWh/m?/d.

Chon hiéu suit hép thu buc xa nhiét cua collector dang éng lan =0.702

Dién tich mai nha: Sm=9.2x 8 = 73.6 m’

Hé thong collector dang 6ng hap thu ning lugng mit troi duge phan bé mot
phan mai nha c6 dién tich Sc = 35 m?

Tong nang lugng Collector nhan duoc trong ngay.

Qc=0Qsx S, xn =327 x35 x0.702 = 80.3 kWh.

Theo tinh todnd phan trude ( 3.2 ), nhiét lv ong can thiét cip cho dung dich
tai binh phat sinh la: Qg = 2.957 kW

Nhiét lugng can thiét dé may lanh hoat dong lién tuc 24h la:

Qi = 24 x 2.957 =70.968 kWh
Ta thay Q. > Q

Két luan: hé théng 6 thé cung cép lanh cho can hd mdt cach lién tuc 24/24h.
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Chuong 4: SO SANH MAY LANH HAP THU VOI MAY LANH THONG
THUONG DUNG DIEN.

4.1 Tinh cong suit di¢n dap mg cho nhu cau lanh trong nim

Chon hiéu suét tiéu thu dién cia may lanh 1a n = 0.8
Cong sut dién can thiét dé tao ra 2.25 Kw lanh
Qy=2.25/0.8=2.8125 Kw

Gia str nhu cdu lanh cta cin ho trung binh 1a 10h / ngdy va may hnh chay
khoang 75% cong suat vi c¢é luc chay, lic nghi.
Tong cong suét tiu thy dién trong nam la:
Qn=2.8125x4x 24 x 365 x 65 % =73912.5 kWh
Chon gia dién thap nhat cta dién lyc thanh phd HO Chi Minh 1a: 990 Vnd /
1Kwh
S6 tién phai tra trong nam 1a: 73912.5 x 990 = 73 173 375 Vnd

4.2 So sanh hiéu qua ciia may lanh hip thu so véi may lanh dung dién & két

luan.

Nhu da néi & cac phan trude, viée sit dung may lanh hap thy c6 ¥ nghia rat 16n
vé moi trudng va tiét kiém ning luong. Qua két qua tinh toan da cho ching ta thiy
rd hon vé loi ich ctia may lanh hap thy. Néu dung dién chung ta s& phai mat hon 70
triéu. Tuy nhién chi phi dau tu s& cao.

Bai viét nay tac gia khong di sau vao chi phi dau tu vi cha yéu 1a dya trén quan
diém 14 nghién ciru cong nghé méi dé tiét kiém nang lugng, bao vé moi truong. Tac
gia tin rang trong thoi gian sap toi s& ¢ nhiéu ung dung rong rii hon vé linh vuc
may lanh hap thu.

4.3 Kétluan
> May lanh hép thu 13 giai phap gop phan bao vé méi truong va tiét kiém ning

lugng.
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> May lanh hip thu c6 rat it chi tiét chuyén dong, két ciu don gian. Vi vay, viéc
van hanh may lanh kha don gian, d¢ tin cdy cao, lam viéc it on va rung.
> Chi phi van hanh thip va c6 thé ap dung & nhitng noi thiéu dién.
> C6thé dugc 4p dung trén ca nudc.
> Trong tuong lai c6 thE s& dugc sir dung rong rai hon v a thay thé may lanh nén
hoi.
4.4 Céckét qua dé tai da 1am dwoc
> Phan tich két cau va nguyén 1y hoat dong ctua may lanh hap thu va so sanh véi
cac loai may lanh khac.
> Phan tich hiéu qua cac ngudn ning luong sir dung cho mdy lanh hap thy ( Cha
yéu 1a nang luong mat troi )
» Dé xuit md hinh may lanh hép thu sir dung ndng lugng mat tro1 cho can ho.
> Tinh toan thét ké so bo may lanh hap thu H ,O/LiBr Iam & théng diéu hoa
khong khi cho cin hd cao cap.
> Kiém tra dap Gmg ning lwong tir méi trudng.
> So sanh hgu qua kinh té may lanh hap thy sir dung ning luong mat trdi véi
may lanh dung dién cho cin ho cao cip
4.5 Nhirng yéu t6 cin bd sung dé tién t6i viéc ché tao may lanh hép thu vao
Muc dich thuong mai hoa.
> Khao sat nhu cau cua khach hang vé viéc sir dung mdy lanh hép thu.
> Nghién ciru sau hon ¥ linh vuc co khi, vat liéu dé c6 thé ché tao cac bd phan
ctia may lanh déap Gmg cac thong sd k¥ thuat da dua ra.
> Nhién aru bo diéu khién may lanh hoat dong mot cach linh hoat va ty dong
trong cac truong hop khac nhau.
> Giam thiéu toi da gia thanh dé co6 thé phan phdi san pham trong nhiéu tang 16p
xa hoi khac nhau.
> Van dong, tuyén truyén quang ba tinh than bao vé moi truong, tiét kiém ning
lwong va cac san pham lién quan.

4.6 Huwéng phét trién cia luin vin
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> Ung dung cac két qua nghién ctru cta luan vin dé thiét ké ché tao may lanh
hép thu H2O/LiBr str dung nang luong mat troi trong thuc té cho can ho, dan dan
thuong mai hoa san pham.

> Du bao kha ning sir dung may lanh hap thy ning luong cho cac ving mién trén

ca nuoc.
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CACBANG SO LIEU VE CAC TINH CHAT NHIET BPONG VA
CAC BANG VE CAC THONG SO NHIET VAT LY CUA DUNG
DICH H,O/LiBr
( Ngudn tir sach Lé Chi Hiép (2008), May lanh hip thy trong k§ thuat diéu hoa
khong khi, NXB Dai hoc Quéc gia Tp. H6 Chi Minh.)



Bang 2: Entanpy (kJ/kg) cua dung dich H>O/LiBr

Nhiét d cia dung djch ,°C

0 10 20 3 40 50 60 70 80 50 100 110 120 130

418,7 | 460,5 | 5024 | 5443 | 586,2 | 628,0 [ 669,9 | 711,58 | 7536 | 7955 | 837, 880,1 9224 965,1

Lr

3627 | 432,1 | 4718 | 511,2 | 550,6 | 5903 | 629,7 | 669,5 | TO8,8 | 7482 | 788,0 | 829,0 868,3 908,5

=

367.2 | 404,4 | 4417 | 478,1 | 5154 | 552,7 | 589, 6276 | 6644 | T02,1 7394 | 7783 8148 852,8

—

L

342,1 | 376,8 | 411,1 | 4459 | 481,1 | 516.2 | 551, 586,2 | 621,3 | 656,5 | 692,1 | 7277 T62,8 798,85

=

63

I17.8 | 3492 | 3814 | 414,1 | 446,7 | 4798 [ 512,5 | 5455 | 5786 | 611,7 | 6448 | 6787 71,3 7444

25 2935 | 3228 | 352,5 | 3835 | 413,7 | 4446 | 4756 | 506,2 | 537.2 | 56R,1 | 398,7 | 6305 661,1 6929
30 270,5 | 2973 | 3249 | 3534 | 3814 | 410,7 | 439.2 | 468,1 | 496,6 | 5259 | 5548 | 584,1 612,9 642,2
35 2478 | 272,6 | 298,1 | 3245 | 350,8 404,4 | 431,2 | 4584 | 4852 | 512,0 | 5397 566,5 593,3

0 2273 | 2495 | 273,0 | 2977 | 3224 372,2 | 3973 | 4224 | 448,0 | 472,7 | 4986 5234 548,5

e

[

297,3 | 320,3 | 3437 | 367.2 | 391,0 | 414,1 | 4379 | 4618 | 48572 508,7

=

L

208,9 | 2294 | 251,2 | 273,8
195,1 | 213,9 | 234,0 | 2554 [ 276,7 | 208,5 | 321,1 | 3433 | 365,9 | 3885 | 411.6 | 4346 | 457,6 480,6

L
[

- 2098 | 2273 | 2 2654 | 2B5,1 | 3 3249 | 3450 | 3653 | 386,0 | 406, 4270 4476

4
2

189.2 | 2064 | 2257 | 245,3 | 2659 | 2864 | 307.3 | 3287 | 3500 | 3714 | 393,01 | 4149 436,7 458.0
4 0
0

8 4,8
- - - 2546 | 270,9 | 2897 | 3094 | 3282 | 347,01 | 3655 | 3852 | 4049 4241 443.0

-1

- - - - - - - 3354 | 3525 | 370,5 | 38R,1 | 406, 423, 4404
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Bang 3: Entanpy (kJ/kg) cua hoi can ,nm:m voi dung dich long soi

Ap suiit ciia dung dich léng séi, Pa (mmHg)

w.w,.“xw 267 | 400 | 667 33 | 1333 | 2666 | 4000 | 6666 | 9333 | 13322 | 26664 | 40000 | 66661 | 101325

(2) (3) (5) (1) | 10y | @0y | 3oy | 50) | (70) | (100) | (200) | (300) | (500) | (760)
0 - ~ 2021,5]2929,9 | 2940,0 | 2960,1 | 2972.6 | 2989,0 | 3000,3 | 3012,8 | 3038,8 | 3055,1 | 3075,6 | 30945
5 - - 2922,0 | 2930,8 | 2940,8 | 2960,5 | 2973,0 | 2989,8 | 3001,1 | 3013,6 | 3040,0 | 3055,9 | 3076,9 | 3095,7
10 - - 29232 2931,6 | 2941,6 | 2961,7 | 2974,3 | 2990,6 | 3002,4 | 3014,4 | 3041,3 | 3057,6 | 3078,6 | 30974
15 - - | 2924,1 | 2932,8 | 2942,5 | 2962,6 | 2975,1 | 2992,3 | 3003,6 | 3016,2 | 3043,4 | 3059,7 | 3080,2 | 3099,5
20 - - 29253 |2934,1 | 2944,2 | 2964,2 | 2977,2 | 2994,0 | 3005,3 | 3018,3 | 30455 | 3061,8 | 3082,7 | 31024
25 - - | 2926,2 | 2935,8 | 2946,2 | 2966,8 | 2979,3 | 2996,5 | 3008,2 | 3021,2 | 3048,0 | 3064,7 | 3086,1 | 3106,2
30 - - 2929,5 | 2939,1 | 2949,2 | 2970,1 | 2982,7 | 2999,8 | 3011,6 | 3024,5 | 3052,6 | 3069,3 | 3091,5 | 3111,6
35 - 12920,3|2933,7 | 2942,5 | 2953,0 | 2973,9 | 2986.,9 | 3004,9 | 3017,0 | 3030.4 | 3058,4 | 3075,6 | 30982 | 31187
40 - 29253 (2939,1 | 2948,8 | 2958,8 | 2980,6 | 2993.,6 | 3012,0 | 3024,5 | 3037.9 | 3066,8 | 3084,0 | 31074 | 31284
45 |2923,2 | 2933,3 | 2947,5 | 2957,1 | 2968,0 | 2989,8 | 3003.6 | 3022,4 | 3034,6 | 3048,8 | 3078,1 | 3096,1 | 3120,0 | 31414
50 | 2934,5 | 2945,0 | 2958,8 | 2968.,9 | 2979,7 | 3002,4 | 3014,9 | 3035,8 | 3048,0 | 3063,1 | 3093,2 | 3112,5 | 31384 | 3160,2
55 | 2950,0 | 2961,3 | 2976,4 | 2986.4 | 2997,7 | 3020,8 | 3035.4 | 3054,7 | 3068,5 | 3083,2 | 3114,1 | 3133,0 | 3158,1 | 3181,1
60 |2967,6 | 2979,3 | 2993,1 | 3003,6 | 3015,8 | 3039,2 | 3053.8 | 3073,9 | 3087,8 | 3103,7 | 3135,1 | 3163,1 | 3182,8 | 3205,8
65 |2983,1 | 2994.4 | 3010,3 | 3021,6 | 3032,9 | 3056,8 | 3072,7 | 3094,5 | 3109,1 | 3125,0 | 31585 | 3179,9 | 3209,6 | 32343
70 - - - - - 30777 | 3094,5 | 3116,6 | 3132,1 | 3147,6 | 3184,9 | 3206,7 | 3239,3 | 3264,9
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Biang 7: Nhiét dung riéng dang ap (kJ/kg.dd) cua dung dich H-O/LiBr

Néng Nhiét do ciia dung dich, °C S
dg,% | ¢ 10 20 | 30 | 40 50 60 70 80 90 | 100 | 110 | 120 | 130 |35 |
0 | 4216 | 4,191 | 4,183 | 4,178 | 4,178 | 4,183 | 4,187 | 4191 | 4,195 | 4204 | 4216 | 4229 | 4,245 | 4,266 |) |
S| 3.936 | 3,940 | 3944 | 3,948 | 3,958 | 3,961 | 3,965 | 3,969 | 3,977 | 3986 | 3,994 | 4,007 | 4,019 | 4,036 |2
10 | 3.663 | 3,688 | 3,705 | 3,714 | 3,718 | 3,726 | 3,735 | 3,739 | 3,743 | 3,751 | 3,760 | 3,768 | 3,781 | 3,789 |2 |
15 | 3.400 | 3.450 | 3483 | 3,492 | 3496 | 3,504 | 3,508 | 3,525 | 3,534 | 3,542 | 3,546 | 3,550 | 3,559 | 3,563 |'6 |
20 | 3140 | 3203 | 3249 | 3266 | 3278 | 3,291 | 3,295 | 3,303 | 3312 | 3320 | 3,324 | 3324 | 3328 | 3,328 | %]
25 | 2.885 | 2,964 | 3,023 | 3,048 | 3,065 | 3,073 | 3,081 | 3,090 | 3,098 | 3,102 | 3,107 | 3,111 | 3,111 | 3,011 | 2]
30 | 2646 | 2,734 | 2,805 | 2,834 | 2850 | 2,872 | 2.885 | 2,893 | 2,897 | 2901 | 2,901 | 2,906 | 2,901 | 2,901 |'1]
35 | 2424 | 2533 | 2,600 | 2,633 | 2,659 | 2,671 | 2,684 | 2,692 | 2,696 | 2,700 | 2,700 | 2,696 | 2.696 | 2.696 |
40 | 2219 | 2315 | 2403 | 2453 | 2474 | 2495 | 2504 | 2,516 | 2,520 | 2525 | 2,520 | 2.516 | 2,508 | 2,504 |
45 | 2,026 | 2031 | 2,232 | 2,278 | 2311 | 2,332 | 2349 | 2.357 | 2,366 | 2,370 | 2,366 | 2,366 | 2,366 | 2,361 |-
50 | 1.842 | 1959 | 2,081 | 2,135 | 2,173 | 2,194 | 2211 | 2,219 | 2,223 | 2,223 | 2.219 | 2,219 | 2,219 | 2,219 _m..|
55 | 1687 | 1,809 | 1951 | 2,010 | 2,047 | 2,068 | 2,085 | 2,098 | 2,106 | 2,110 | 2,110 | 2,110 | 2,110 | 2,110 ﬁ
60 - - | 1842 | 1,901 | 1,938 | 1,959 | 1,980 | 1993 | 2,001 | 2,010 | 2018 | 2018 | 2,018 | 2018 |
o - - - orv oo e STy e Tz ra
70 i i : i : i : 1926 | 1915 | 1904 |21

. —

g e —

PR

P —

. e —
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Bang 9: Do nhot dong luc hoc (p. 107, Pa.s) cua dung dich H,O/LiBr
Néng Nhiét do cua dung dich,’C
g% | o 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
0 1,789 | 1,038 | 1,003 | 0,798 | 0,652 | 0,546 | 0,466 | 0,404 | 0,355 | 0,315 | 0,283
5 1,844 | 1,388 | 1,086 | 0,877 | 0,72 | 0,609 | 0,528 | 0,463 | 0,419 | 0,376 | 0,342
10 | 1,936 | 1,482 | 1,179 | 0,962 | 0,794 | 0,679 | 0,600 | 0,534 | 0,477 | 0,436 | 0,394
15 2,069 [ 1,585 | 1,269 | 1,044 | 0,863 | 0,738 | 0,646 | 0,578 | 0,520 | 0,473 | 0,442
20 2,213 [ 1,708 | 1,379 | 1,132 | 0,944 | 0,802 | 0,707 | 0,636 | 0,576 | 0,528 | 0,480
25 | 2,406 | 1,841 | 1,511 | 1,24 | 1,03 | 0,871 | 0,772 | 0,687 | 0,625 | 0,575 | 0,525
30 2674 | 2,06 | 1,687 | 1,339 | 1,163 | 0,984 | 0,855 | 0,765 | 0,700 | 0,636 | 0,584
35 3,001 2,341 | 1,911 | 1,588 | 1,308 | 1,12 | 0,986 | 0,873 | 0,799 | 0,718 | 0,664
40 | 3,492 2,745 | 2211 | 1,831 | 1,536 | 1,318 | 1,158 | 1,031 | 0,926 | 0,842 | 0,771
45 4,391 | 3456 | 2,731 | 2,271 | 1,901 | 1,636 | 1,430 | 1,268 | 1,151 | 1,033 | 0,93
50 5807 | 4,567 | 3,635 | 2979 | 2,495 | 2,122 | 1,841 | 1,624 | 1,445 | 1,208 | 1,173
55 | 8,408 | 6,429 | 5,191 | 4,283 | 3,543 | 2,999 | 2,587 | 2,243 | 1,981 | 1,799 | 1,651
60 - - | 8478 | 6,628 | 541 | 4,537 | 3,859 | 3,322 | 2,906 | 2,608 | 2,415
65 - - - - - | 7.410 | 6,067 | 5,075 | 4323 | 3,575 | 3,299
Bang 10: Do nhot dong hoc (v.lO(’,mz;‘s) cua dung dich H,O/LiBr
Nong Nhiét d§ cua dung dich, °C
do,% | o 10 | 20 | 30 | 40 | 50 | 60 | 70 | 8 | 90 | 100
0 1,77 | 1,3 1,0 | 08 | 066 | 055 | 047 | 0,41 | 0365 | 0,325 | 0,295
5 1,78 | 1,34 | 1,05 | 0,85 | 0,70 | 0,595 | 0,52 | 046 | 042 | 0,38 | 0,350
10 | 1,80 | 1,38 | 1,10 | 0,90 | 0,745 | 0,64 | 0,57 | 051 | 046 | 0,425 | 0,390
15 | 185 | 142 | 1,14 | 094 | 0,78 | 0,67 | 0,59 | 0,53 | 048 | 044 | 0415
20 1,9 | 147 | 1,09 | 098 | 0,82 | 07 | 0,62 | 056 | 0,51 | 047 | 0,530
25 | 1,98 | 1,52 | 125 | 1,03 | 0.8 | 0,73 | 0,65 | 058 | 0,53 | 0,49 | 0,450
30 | 2,11 | 1,63 | 134 | L1l | 093 | 09 | 069 | 0,62 | 0,57 | 0,52 | 0,480
35 | 227 | 1,77 | 145 | 121 | 1,00 | 086 | 0,76 | 0,68 | 062 | 0,56 | 0,520
40 | 251 | 1,98 | 1.6 | 133 | 1,12 | 0,965 | 085 | 0,76 | 0,685 | 0,625 | 0,575
45 | 3,00 | 237 | 188 | 1,57 | 1,32 | 1,14 | 0995 | 0,89 | 081 | 0,73 | 0,660
50 | 3,76 | 2,96 | 237 | 195 | 164 | 1.4 | 1,22 | 1,08 | 0,965 | 0,87 | 0,790
55 | 515 | 395 | 32 | 265 | 22 | 187 | 1,62 | 141 | 1,25 | 1,14 | 1,050
60 - - | 493 | 387 | 307 | 2,67 | 228 | 197 | 1,73 | 1,56 | 1,450
65 - - - - - | a1 | 338 | 2,84 | 243 | 2,12 | 1,870




68

Bang 11: Surc cang bé mat (0.102, N/m) cua dung dich H,O/LiBr

Nong Nhiét dd cua dung dich, °C

do,% | 10 | 20 | 30 [ 40 | s0o | 60 | 70 | 80 | 90 | 100
0 | 766|745 ] 726 | 707 | 692 | 671 | 6,58 | 642 | 626 | 6,11 | 595
s | 770 ] 751 | 734 | 708 | 701 | 686 | 6,73 | 6,59 | 648 | 6,36 | 623
10 | 776 | 760 | 7.43 | 729 | 7,13 | 7.00 | 6,88 | 6,77 | 6,66 | 6,56 | 645
15 | 785 | 769 | 753 | 739 | 724 | 72 | 6,99 | 689 | 6,79 | 6.69 | 6,62
20 | 793 | 779 | 765 | 751 | 737 | 724 | 704 | 7,04 | 694 | 687 | 6,76
25 | 804 | 790 | 777 | 7.63 | 7,50 | 736 | 7,26 | 7.6 | 7,07 | 7,00 | 691
30 | 818 | 804 | 791 | 775 | 765 | 752 | 741 | 731 | 727 | 705 | 707
35 | 832 | 217 | 805 | 793 | 7,79 | 768 | 7,58 | 749 | 741 | 732 | 725
40 | 846 | 829 | 820 | 208 | 802 | 787 | 777 | 768 | 760 | 7,52 | 744
45 | 865 | 852 | 839 | 828 | 817 | 807 | 798 | 7.88 | 7.82 | 7.75 | 7.65
so | 886 | 874 | 861 | 851 | 840 | 830 | 821 | 8,14 | 805 | 7,98 | 7,91
ss | 900 | 897 | 887 | 8,78 | 867 | 857 | 849 | 840 | 833 | 826 | 8,19
60 ] - ] 907 | 905 | 895 | 886 | 878 | 869 | 862 | 855 | 851

CAC THONG SO CUA DUNG DICH
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Di thi lgP — 1T ¢iia dung dich H,0/LiBr
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Do thi can bang cia dung dich H,O/LiBr

Ap suit bio hoa (P), kPa
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Entanpi cta dung dich, Btw/lb

Do thi “Entanpi - nhi¢t dj - ndng d$” cia dung dich H,0/LiBr
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Hoc vién thue hién Luén van

(Ky va ghi ro ho tén)
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trong va biét on sau séc t6i xin dugc bay to 16i cam on chan thanh téi:

Ban giam hi¢u, Phong dao tao sau dai hoc truong Pai hoc K§ Thuat Cong
Nghé da tao moi diéu kién thuan loi gitp do toi trong qua trinh hoc tap va hoan
thanh luan van.

Phé gido sw - Tién si Bui Xuan Lam, nguoi thay kinh mén da hét long
giup do, day bao, dong vién va tao moi diéu kién thuan loi cho toi trong subt qua
trinh hoc tap va hoan thanh luan van tbt nghiép.

T4t ca ngudi than, ban bé va déng nghiép dd dong vién, gitip d& tac gia
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TOM TAT

V6i hai uu diém 16n 14 c¢6 thé hoat dong bang nhimg ngudn nhiét thai, ning
lurgng mat troi va moi chat 1am viée khong gy tac hai d6i véi moi trudong, may
lanh hép thu ngay cang duoc st dung phd bién. Con nguoi di biét thay thé tir may
nude noéng ding dién sang dung ning luong mat troi dé tiét kiém niang luong, bao
vé moi trudng, thuc té cho thiy hién nay hau hét cac cian ho cao cip déu lip cac
may nudc nong st dung ning luong mit trdi. Vi vy v tuong thay thé may lanh

dung dién sang dung ning lwong mat troi 13 ¢o thé kha thi.
V6i ¥ tuong do, luan van nay tap trung nghién ctu cac van dé sau:

>  Két cdu va nguyén ly hoat dong cia may lanh hép thu va so sanh véi cac

loai may lanh khéc.

>  Céhc ngudn ning lugng str dung may lanh hap thu: phan tich hiéu qua, két

céu hé thong.

>  Dé xuit mo hinh may lanh hép thu str dung nang lugng mat troi cho can ho.
>  Tinh toan thiét ké so bo may lanh hap thu H,O/LiBr lam hé thong diéu hoa
trung tdm cho cin ho cao cap.

>  So sanh hiéu qua kinh té may lanh hap thu sir dung ning lugng mat troi voi

may lanh dung dién cho cén hd cao cap.
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ABSTRACT

Compared to other types of refrigerators, absorption refrigerators show big
advantages such as the required energy sources can be exhausted gas or solar
energy and almost no environment pollution as a result. Recently, many types of
water heaters used for houses and offices are using solar energy. Therefore, it is

feasible to use the solar energy for absorption refrigerators.
This project investigates the following problems:

>  Analyze the structure and the operating principles of absorption

refrigerators, and compare to other types of refrigerators.

>  Analyze the efficiency of different power sources using for the absorption

refrigerators.

>  Propose the model of the absorption refrigerator using for house (with solar

power as the power source).

>  Calculate, design H,O/LiBr absorption refrigerator for the central air

conditioning system for a luxury apartment.

>  Compare the economic efficiency of solar power refrigerator and electricity

power refrigerator.
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Chuwong 1 : GIOI THIEU TONG QUAN VE PE TAI

1.1 Pit Van Dé

Ttr hang ngan nim trude, con ngudi di biét st dung biang tuyét dé bao quan
thuc phém va ky thuat [am lanh ty nhién nay duogc st dung dén tan dau thé ky 18.
Nim 1834, chiéc may lanh dau tién cta thé gioi duoc ché tao bdi nha khoa hoc
Jacop Perskin di danh dau budc tién méi cua con ngudi trong k¥ thuat 1am lanh, d6
1a k¥ thuat lam lanh nhan tao. Ké tir do, ky thuat lam lanh nay khong ngung dugc
nghién ctru, phat trién va may lanh khong con chi dung dé bao quan thuc pham.

D3 ¢6 nhiéu loai may lanh dugc phat minh va ché tao nhu: may lanh nén hoi,
may lanh hip thu, may lanh ejector, may lanh nhiét dién... trong d6, ddng cha y nhat
la loai may lanh nén hoi. May lanh nén hoi hoat dong dua trén nguyén 1y str dung
qua trinh soi, héa hoi va qua trinh ngung tu ciia mot loai chat 1ong (tac nhan lanh)
dé nhan nhiét lugng tir ddi tuong can dugc lam lanh va nhéa ra moi truong bén ngoai
v6i nang luong cap vao cho chu trinh 1am viéc 13 co nang. Véi rat nhidu uu diém
nhu: hé s6 COP (h¢ s6 lam lanh) cao, két cAu nho gon, lam vi€c tin cdy, gia thanh
thép, pham vi ap dung rong... mdy lanh nén hoi 1a loai méy lanh dugc ché tao va st
dung phd bién nhit so véi cac loai con lai.

Tuy nhién, thé giéi hién tai dang d6i mit v6i hai van dé 16n, 6 nhiém moi
truong song va ngudn dau mo dang can kiét, ma may lanh nén hoi 13 mot trong
nhimg yéu td 1am ting tinh nghiém trong cta hai van dé ndy. Pa s cac tac nhan
lanh (chat CFC va HCFC) dang duoc st dung trong mdy lanh nén hoi c6 tac hai pha
huy ting ozone va gy hiéu tng nha kinh; ning luong hoat dong (co ning) cliia may
lanh phén 16n bt ngué)n tr ddu moé va viéc tiéu thu ddu mo san sinh ra cac khi gay
hiéu tng nha kinh. Vi thé, con nguoi dang phai can nhic lai kha ning tmg dung cia
may lanh nén hoi.

C6 nhiing bién phap dang dugc thyc hi¢n nham giam thiéu tac hai ctua viéc st
dung may lanh nhu: thay tac nhan lanh 13 chit CFC bang chit HFC; han ché st
dung dau moé bang cach chuyén sang st dung cic dang ning luong khac nhu ning

lugng mat tro1, nang lugng gid, nang lugng nudc... Tuy nhién, cac bién phap trén



khong thé duoc thuce hién mét cach co6 hiéu qua trong mot s6m mat chiéu.

Trong bbi canh d6, may lanh hap thy tré thanh mot trong nhiing giai phap rat
hiéu qua giup giai quyét cac van dé ma may lanh nén hoi gip phai. V& nguyén ly
hoat dong, may lanh hip thu ciing st dung qta trinh s6i, hoa hoi va qué trinh ngung
tu cua tic nhan lanh dé nhan nhiét lugng tur vat can lam lanh va thai ra méi truong,
tuy nhién, ning luong cip vao chu trinh lam viéc lai 14 nhiét ning. May lanh hip
thu c6 hai uu diém 16n 13 tac nhan lanh khong gay tac hai dbi voi moi truong va
nhiét lugng cp vao may lanh hép thy c6 thé 1ay tir nguon nhiét thai nhu khi x4 cia
dong co diesel, khi xa ctia cac 10 luyén kim, nudc lam mat dong co... tr ndng lugng
mit troi, tir viée dét cac loai nhién li¢u nhu trdu, than bun...

Thuc té, may lanh hép thu da dugc phat minh tir ndam 1858 bdi nha khoa hoc
ngudi Phap Ferdinand Carré nhung da khong canh tranh néi voi mdy lanh nén hoi
do c6 nhuge diém kich thude 16n va hé sé 1am lanh thap. Tuy nhién, v6i nhitng wu
diém sin co6 cong su tién bo cia con nguoi trong k¥ thuat ché tao va vt liéu, ngay
nay, may lanh hép thu duoc san xuat rong rdi va tung budc canh tranh véi may lanh
nén hoi trong cé hai linh vyc 1am lanh va diéu hoa khong khi.

O Viét Nam, may lanh hép thu chi dugc nhap khau va st dung rat han ché.
Nhu da néi, may lanh hﬁp thu ¢6 thé hoat dong voi nguén nhiét nhu nang lugng mat
troi, khi xa tr cac dong co diesel, nudc lam mat dong co... Vi thé, muc tiéu ma dé
tai huéng dén 1a xay dung co s& 1y thuyét tinh toan, thiét ké may lanh hip thu hoat
dong bang nang luong mit troi cho can ho cao cap.

Két qua nghién ctru cta dé tai c6 thé lam nén tang cho viéc tinh toan hé thong
diéu hoa khong khi dang hap thu str dung cho ho gia dinh

1.2 Poi twgng nghién ciru cia dé tai

Hién nay hau hét cac hé thong lanh sir dung trong cong nghiép ciing nhu dan
dung déu 1a kiéu nén hoi. Hang niam, cac hé thong nay tiéu ton mot chi phi rat 16n
cho ning luong hoat dong va c6 nguy co giy ra nhiéu tac dong x4u dén moi trudng.

Véi hai uu diém 16n 14 c6 thé hoat dong bang ngudn nhiét tir mat troi va moi

chat 1am viéc khong gay tac hai dén moi trudng, may lanh hap thu rat thich hop thay



thé cac may lanh nén hoi 1am hé thdng diéu hoa trung tim cho céc toa nha hodc it
nhat 1a chay song song véi may lanh nén hoi dé tiét kiém ning lugng va bao vé moi
truong. Vi thé, ddi twong ma dé tai ndy mudn nghién ctru 13 may lanh hap thu hoat
dong bang ngudn nhiét tir mit troi cho cin ho cao cp

1.3 Muc tiéu ciia dé tai

Muc tiéu ma dé tai nay huéng dén 1a xdy dung thanh cong mot phan co sd
ly thuyét tinh toan thiét ké may lanh ha”ip thu hoat dong béng nang lugng mat troi
ding v&i muc dich diéu hoa khong khi cho can ho cao cap. Tir cac két qua nghién
clu cua dé tai, tién dén nghién cuu ché tao may lanh hép thu sir dung trong
cong nghiép ciing nhu din dung, gbp phan cai thién méi trudng sdng ciia con
ngudi, tiét kiém ning luong va thuong mai hoa thiét bi.

1.4 Tinh cép thiét va tim quan trong cia dé tai

May lanh hép thu da duogc nghién ctu, ché tao va thuong mai hoa tur lau &
cac nudc nhu My, Trung Quéc, Han Quéc, Nhat Ban...O nuéc ta, sb luong
cac cong trinh nghién cru vé may lanh hép thu con rat han ché, cac may lanh
hép thy duge ché tao chu yéu véi muc dich thi nghiém, nghién ctru chir chua co
mot don vi nao co kha nang ché tao may lanh hép thu v61 myc dich thuong mai.
Day la sy thua thiét ctia chung ta so voi cac nudc.

Két qua nghién ctru cta dé tai cong vdi cac cong trinh nghién ctru khac cia
cac nha khoa hoc trong nudc sé 1a nén tang cho nganh ché tao may lanh hip thy
trong twong lai clia nudc ta, gitip Viét Nam theo kip xu hudéng phat trién cua thé
gioi.

1.5 Tinh hinh nghién ctru trong nwée va trén thé giéi
1.5.1  Tinh hinh nghién ciru trong nwéc

O Viét Nam, da c6 mot sd cong trinh nghién ctru vé may lanh hap thu nhu:

1. Dé tai KH va CN cdp nha nuée “Nghién ciru lira chon quy trinh cong nghé,
thiét ké, ché tao mot s6 thiét bi lanh sir dung nguon nang lwong ré tién tai dia

phuong dé phuc vu san xudt va doi song” cia PGS.TS Tran Thanh Ky, truong
Dai hoc Bach Khoa TP.HCM.



Véi dé tai nay, PGS.TS Tran Thanh Ky di nghién ctru va ché tao thanh
cong may lanh hip thy NHy/H,O dung dé san xuit nude da, s dung than cam
(hoic cac phé pham khac nhu trdu, min cuwa...) lam chit d6t hoat dong. Thiét

bi thich hop tmg dung cho cac ving thiéu dién va co6 sin cac ngudn chét dot trén.

Mady nay co6 thé san xuat nudc da cay va nudc da vién voi toc do nhanh chi
v6i 4 gio, trong khi véi cong nghé cli nhu hién nay viéc nay kéo dai trong 20

gi0, gid thanh san xuat nudc da s€ cling ré hon so voi st dung dién.

Uu diém cia hé théng 1a tan dung duoc nguén chét @6t sin c6 dé hoat dong, thoi
gian chi phi san xuat nudc d4 it. Tuy nhién, hé thong lai c6 nhwoc diém 1a kich thude 16n,
chi phi dau tu ban dau va chi phi bao dudng 16n, hé s6 1am lanh thip, viéc ddt than cam

tao ra céc khi doc. .. Dén nay, hé thong nay van chua dugc g dung trong thyec té.

2. Coéng trinh “Nghién ciru, thiét ké va ché tao thwc nghiém mau mdy lanh
hdp phu sit dung ndng lwong mdt troi véi cdp méi chat la than hoat tinh va
methanol” cua tac gia Hoang Dwong Hung, truong Pai hoc Bdach Khoa Da

Nang va dong tac gid Tran Ngoc Lan, S6 Khoa hoc Céng nghé Qudng Tri.

Véi cong trinh nghién cru nay, hai tac gia Hoang Duong Hung va Tran
Ngoc Lan d3 nghién ctru ché tao thanh cong may lanh hdp phu dung san xuét
nuée da hoat dong bang nang lugng mit troi.

May lanh hap phu nay c6 wu diém 1a két cAu gon nhe, hoat dong bang ning
luong mat troi nén gan nhu khong t6n chi phi gi cho niang lugng hoat dong. Tuy
nhién, thiét bi lai ¢6 nhugc diém 16m 1a chi co thé 1am lanh gian doan, cong sudt
nho, chi phi cao, cling chua thé tng dung vao thuc té.

Ngoai ra, con c6 mot sd cong trinh nghién ctru vé may lanh hap thu cua cac
nha khoa hoc khac trong nudc.

1.5.2  Tinh hinh nghién ctu trén thé giéi

Trén thé gi61, may lanh hép thu da dugc nghién ctru, ché tao tir rat lau, duoc

str dung rong rai trong nhiéu linh vuec.



Riéng may diéu hoa khong khi kiéu hép thy, thiét bi ndy ngay nay duogc cai
tién rat nhiéu vé kich thuge, hinh dang va hé s6 lam lanh. Trong thuc té, cac
may diéu hoa kiéu hdp thu dugc ché tao thuong co ning suit lanh tir 35kW tro
1én. Ba nudc san xuat hang dau 1a Trung Qudc, Nhat va Han Qudc (chiém 83%

san luong toan thé gidi). Ngudn Internet may lanh hap thy cac hing 16n:

Hinh 1.2: Mdy lanh hép thu ciia hing TRANE



Hinh 1.5: Mdy diéu hoa hdp thu ciia hding YORK



1.6 Cac ngi dung chinh cua deé tai
beé tai bao gom cac ndi dung chinh sau:

Phén tich két ciu va nguyén 1y hoat dong cta cac loai may lanh hép thu.

Céc ngudn ning luong st dung may lanh hip thy.

Pé xuit md hinh may lanh héap thu sir dung nang luong mit troi phu hop cho

can ho cao cap.
- Tinh toan thiét ké so bd may lanh hap thu H,O/LiBr 1am hé théng diéu hoa
trung tAm cho can ho cao cap.
- So sanh hi€u qua v6i viée sir dung may lanh thong thuong
1.7 Giéi han cia dé tai
Dé tai s& xay dung phan co so 1y thuyét dung dé tinh toan thiét ké so bod
méy lanh hip thy sir dung ning luong mat trdi cho cin ho cao cap nhung chua
du diéu kién ché tao mot hé thong that.
1.8 BO cuc cia dé tai

Dé tai duogc chia thanh 4 chuwong va cc phan phu luc:

Chuong 1: Giéi thiéu tong quan vé dé tai.
Chuong 2: Gi6i thiéu vé may lanh héap thu
Chuong 3: Tinh toan thiét ké hé théng lanh hip thu cho cin hé.

YV V VY V

Chuong 4: So sanh hiéu qua cia may lanh hip thu v6i may lanh ding ning

luong dién.



Chwong 2: GIOI THI EU MAY LA NH HAP THU

2.1 Co sé'ly thuyét tinh toan thiét ké may lanh hap thu
2.1.1 Giéi thiéu chung vé may lanh hap thu

May lanh c6 vai trd v chuyén nhid lugng tir méi tredng én lam lanh (c6
nhiét d6 thip) ra mdi torong bén ngoai (co6 nhigtd cao). & nguyén t&, chidu
chuyén dong tu nhién @a dong nhiéla di tir noi c6 nhid d6 caodén nai c6 nhid
d6 thap. Muén nhi& luong di chugn theo chdu ngucc lai tir noi ¢6 nhid do thap
dén na c6 nhid d6 cao thi phitiéu hao nig luong. O may lanh nén hg dang
nang luong tiéu hao 1a € nang, cond may lanh h3 thu 1a nhi¢ nang. Vay, may
lanh h# thu cé thé duoc hiéu 1a laai may lanh stirdung nhi¢ niang dé tao ra hid
qua lam lanh. Ciing gbng nhumay lanh nén h qua trinh hp thu nhig luong tir
mdi tredng én 1am lanh trong may lah Hp thu duec thue hién nhovao suséi va
hoa hd cua tac nhan kah.

Nhiét ning cip vaodé hoa dong may lnh hj thu co théduoc ldy tir hai
loai ngudn nhi¢, ngud nhid toén chi phi ( than, da D.O, gaz...) va ngudn nHié
khéng té chi phi (nig luong mat troi, khi tha tir cacdong @ diesel hay it
cac 10 nhig luyén, ha nuéc thua...). Co théhoa dong vsi ngudon nhigt khéng tén
chi phi [a nét trong nhiing uu diém 16n cia may lah hjp thy.

Thuc té cho thd, viéc sitdung may lah h# thu hoan toan khéng gaydar
van dé gi vé mdi treong. Hién nay ngud ta dung thud ngit than thid véi moi
truong ( Environmental Friendlydé mé tatinh ch4 nay. Cac nha nghiénra da
tim thdy kha nhid&l loai dung dich c6 thdam viéc trong may lah hap thu. Tuy
nhién vémit thuc t# cac dung ith NHs- H,0O va HO - LiBr duoc st dung khéa
phé bién. biém dic treng aia may lah hd thu stdung dung dich BD - LiBr 1a
ap sui lam viéc kha thp vao khoing 0.9% - 9% &p sukhi quyén. Nhu vay
trong qué trinh v hanh, khéng th&ao xd ra trong hgp chi lam viéc trong
may lanh hj thuro i ra ngoai. Ngue lai, c6 théxay ra trong hgp khong khi tir
mdi trrong bén ngoai thé thau vao bén trong hthdng. Hid nay i cac tién bo

dang kévé cong nghéché tao, vat lieu va K thua diéu khién, mdt s nhuot diém



cia may lmh h# thy da dugc khic phuc. Chinh vi wi theo nhi& nha khoa hoc
nhan dinh, théki 21 s&ching kién su phét tridh manh mé cia may dnh hj thu
dic biét trong K thuat diéu hoa khéng khi.

Tuong ty nhu may lanh nén hg may lanh h® thu ding da dugc thuong
mai hda turrat 1au vaduoc st dung ©ng rai trong nhid linh vyc vao @ hai

muc dich 1am lah va déu hoa khong khi.
2.1.2  Nguyén ly lam vié cia may lanh hip thu

Coéng chi lam viéc trong may lah hj thy thuong & ndt loai dung dch
hai thanh pha, trongdo, mot thanh pha dong vai tro tac nhamhh va thanh
phan con ld déng vai trd ché hap thu. Td binh phat sinh, dung dich cao &p
giau tac nhéan hah nha nhié luong Q tir ngudn ndng, s6i vadi tadc nhan lah
duoc sinh ra. Wi tAc nhan lah sinh ra tubinh phéat sinkdi &n binh ngug tu,
tai day, no6 nhanhiét lugng Q. cho nué lam mat va ngag i thanh dag long.
Sau khi ra khéi binh nqug t1, tAc nhandnh longdi qua van tié luu 1 dé giam
ap suf va chy vao binh bay hio Tai binh bay li, tic nhan lah lbng thjp ap
nhan nhid lvong Q dé hoa hd va tao ra tac dung lam hh. Hoi tAc nhan lah
thap ap sinh ra tibinh bay hodi vao binh h thu vadugc hap thu bd dung

dich nghéo tac nhanrh tw vé tir binh phét sinh

Q. 6T,
1 Qo T, I 4

Binh ngung tu - Binh phat sinh
v N
<§Q/an tiét P,
luu 1 _
= | Binh bay hoi s SN
Q aTCT /
M4y nén
nhiét

Hinh 2.1: So dé nguyén ly maydnh hdp thu
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Dung dch giau tdc nhan ith ¢ binh phat sinh sau khi nhanhi@ luong, soi
va héa hotro thanh dung dich nghéo. Dung dich nghéo dé&yc dan qua van
tiét lwu 2 dé giam ap suéi va di vao binh hf thu. Tai binh hj thy, dung dich
thap &p nghéo tac nhannk sé hip thu hd tac nhan lah dén tir binh bay bi
va tv thanh dung dich giau. Nhidwong sinh ra @a qué trinh fip thy dugc
truyén ra ngudn nhigbén ngoai. Dung dich giau tadc nhanH duoc bom I&n &p
su& cao nhomot bom dung dich vatuoc cip vao binh phét sinh, hoart thot
chu trinh lam lah.

Néu nhubo qua sutut 4p thi may lah hj thu ho4 dong gita 4p suticia
binh ngwng tu va binh bay di. Ap su# trong binh hp thu birg ap sufitrong
binh bay ki va &p sufitrong binh phét sinhing ap sutitrong binh ngag .

C6 thé thay tir hinh 2.1, may lah hj thu cing c6 céc thié bi nhu binh
ngung tu, van ti¢ lvu va binh bay hogiéng nhumay lanh nén ha Tuy nhién,
diéu khac bi¢ nam & cach ma tac nhanrh bi néndén ap sufingung . Trong
may lanh nén hg hoi tAc nhan lah dugc nén bd moét may nén e, trong khi
trong may lah hj thy hoi tAc nhan lah dau tiénduoc chuyn sang dag long
réi moi dugc bom dén ap sué ngung tw nho mot bom dung dch. Béi véi ciing
mot do chénh &p, céng yéuie dé bom chi long (dung dch) nhoé fon rat nhiéu
so vd cdng yéu &u dé nén ha do chi long co thétich riéng fit nho, @ ning
yéu @u dé hoa dong may lmh h® thu nhohon rit nhiéu so vd dung dé hoa
dong may lnh nén bi. Tuy nhién, may lah h# thu yéu &u mot luong l6n
nhiét nang & hoa hd tdc nhan lah tir dung dich trong binh phét sinh. VEth
trong khi dag ning lrong éip vaoddi véi may lanh nén hola co nang thidoi
véi may lanh hj thu chu ¥u la nhi@ nang, @ nang dip cho ban dung dich la
khéng dang ké&o \6i lrong nhid cip vao binh phat sinh.

bé danh gia hié qua lam vie¢ cia may lah h thu ngud ta sirdung ¢

sd COP (Coefficient of performangdeHé sé COPduoc tinh nhusau:
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Q Q.

COP=—-"—7—=
Qg tWp Qg

(2.00)

2.1.3 Céng chi dung trong may lanh hap thu
2.1.3.1 CAc yéu @u ddi véi cong chit dung trong may lanh hap thu

Trong may lmh hj thy, céng ché cé vai trd nha va v chuyn nhid leong
tir moi tredng éGn 1am lanh ra méi teong bén ngoai. Cong chiam viéc trong
may lanh hip thy phd 1a dung dichduogc tron 1an tir hai chd thuan khiét khac
nhau, hai chiinay pha khéng tac dung hdade véi nhau va phiaco nhid do soi
kha céch bit nhau khio cung ap sui Trong dung dich gé hai thanh pha
nay, mot ch déng vai tro tac nhan mh va ché con lad dong vai trd ché hap
thu. Hiéu qua cia may lmh hj thu phu théc dang kévao lod dung dichduogc
su dung.

CAc yéu 8u d6i voi dung dch lam vié trong may lah h# thu bao §m:

— Tac nhan lah ph4 cé tinh hoa tan cao véung dich trong binh Igithu.

- Do chénh Igh diém sdi gita tdc nhan lah va ché hap thy pha lon 200C
dé chi c6 tAc nhan kh séi trong binh sinh hobiéu naydam bz chi cé tac nhan
lanh tua hoan trong mch “binh ngung t - van tid lwu - binh bay hi”, va tao ra
qua trinh trao ddi nhiédang nhit bén trong binh bay hea binh ngung tu.

- Nhiét luong sinh ra trong quéa trinh pathy pha nho dé dat dugc hé sb
COP cao. Tuy nhién, yéudie ndy mau thui véi yéu éu tha nha. Vi thé, trong
thuc té, chi cé thélya chon mét trong hai tinh hoa tan hayavd phat nhi¢ hap
thu.

— Hbn hop tac nhan lah/chi hép thu phé cé tinh dh nhid cao va do nhtthap.
— Khéng bi k& tinh hay héain bén trong may hh.

— Pha c6 tinh an toan, 6n dinh v&it hoa toc, khdng : mon, & tién va dékiém.

2.1.3.2 Cac loa cong chat théng dung

C6 nhéu loai cong chit da dugc nghién @u va sirdung trong cac mayhh
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hap thu nhu cac dung dich: N#H,O, H,O/LiBr, H,O/LiCl, H,O/LiCIOs;...
Trong d6, NHy/H,O va HO/LIiBr la hai lod dung dichduoc st dung phé bié
nhat hién nay.

Déi véi dung dich NH/H.O, NHs déng vai trd 1a tdc nharah va HO
déngvai trd 14 chi hap thu. May lmh Hp thu sr dung dung dih NHyH,O
duoc tng dung vao mudich lam Ianh do tac nhan kth NH; c6 nhét @6 hoa lvi
rat thap.

Con ddi vé6i dung dich HO/LiBr, H,0O dong vai trd la tdc nhan ih va
mudi LiBr déng vai tro 1a chéhdp thu. May lnh h# thu sirdung dung dih
H,O/LiBr duoc tng ding vao mc dich diéu hoa khéng khi do tdc nhamh
H,O khéng thdam viéc ¢ nhiét 6 Am. DAy 1a lod may lanh hjp thu madé tai
tap trung nghiénau.

Uu diém chung éa cac dung dich Ny#H,O va HO/LIBr 1a khéng g cac
van dé vé mdi treong nhupha hiy ting ozone, lam gia g nhig do caa bau khi
quyén. Tinh chit caa muéi LiBr khan va dungidh HO/LiBr:

- LiBr la loai mudi két tinh mau ting, c6 viding, 46 pH trung tinh, khéng
chay c6 tinh chihéa hoc tumg tu nhu mud an, khaon dinh ¢ diéu kién binh
thuong, khong bié chit, khéng phan giatrong khéng khi. Nhigdé néng clay
cia mui LiBr khan 1a 549C, nhig d¢ so6i l1a 1268C. Muéi LiBr c6 tinh hat
nuéc rat manh, dédang ké hop véi nuée dé tao thanh dung dich #/LiBr. Khéi
lvrogng mol la 86.84
- CO thétao ra dung dih H,O/LiBr bang cach cho axit HBr pmaung véi
baz LiOH:

HBr + LIOH - LiBr + H,O
- Dung dich HO/LIBr c6 tinh h$ thu nud rit manh. Dung dich candam dic
va nhid do cia dung dih cang thp thi tinh h thu nuéc cang manh.
- Dung dch HO/LIiBr ¢6 vi min, khéngdoc hai d6i véi con ngud. Tuy nhién,

do c6é tinh hat nue rit manh, khi ©i vao da dung dich s§ay éam giac nong,
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ngta va khi bi vao mit co thégay ong mit.
- O nhiét d6 thip hay ¢ trang thai c6 ndngdd cao & 70%), dung dich
H,O/LiBr rat dé két tinh.
- O nhig d6 cao & 150C) ong vd su c6 mit cia khéng khi, dung
dich H,O/LiBr an mon &t manh né thép, dong va cac hp kim aia dong.
Théng thuing, cac chéiphu giaduoc thém vaaié chong khanang an mon kim
loai cua dung dich.
2.1.4 Uu nhugc diém cia may lanh hap thu

Uu diém:
- Ngudn nhid cap vaodé hoa dong may lah ft da dang, co6 thésir dung céc
ngudn nhi¢ khdng mi tién nhu nang lwong mit troi, khi tha tir cacdong @, hoi
nuéc sau khi ra khoi cac phuita. Pieu nay gitp may lah h thy c6 chi phi vé
hanh thp va cé thauoc ap dung énhiing nd thiéu dién.
- Cong chi lam viéc trong may lmh khéng gay tac hgho méi trong.
- May lanh h% thu c6 At it chi tié chuyén dong, k& ciu cha yéu l1a céac thié bi
trao ddi nhiét va traodoi chat. Bo phan chuyén dong duy nhé trong may anh 1a
bom dung dé¢h. Vi vay, viéc van hanh may lah kh&a do gian, do tin dy cao, may
lanh lam véc it on va rung.
- Trong vong tufl hoan tac nhan i, khéng xy ra hién twong dau boi tion bi
cudn theo tac nhanmh, bam Ién cac bt traoddi nhiét 1am ting nhid tro cua
cac bémat nay nhud may lanh nén hax
- Khdng yéu éu bzo dudng thuang xuyén.
- Hé sé COP giin khéng dang kéheo td.
- Suco mit caa tAc nhan lah long ti cira ra @a binh bay hiokhdng gay biky
hu hong nao.
- Hiéu qualam viéc khéng nhy cam vaéi nhiét d6 binh bay ha

Nhueoc diém:
- May lanh hj thu c6 kich thué va khéi luong 16n hon nhidu so vé may lanh

nén haé ¢ cling cong sit.
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- Chi phi da tu ban d& cao he so vd may lanh nén ha

- Hé sé lam hnh th4 hon nhidu so vd may lanh nén ha

- Luong tiéu hao nué lam mat, thdgian khsi dong, tén thi cho qué trinh khio
dong déu 16n hon so \6i may lanh nén bi.

> Phan bié may lanh hap thu véi may lanh nén hei binh thuong

Néi Dung May Lanh Nén Hoi May Lanh Hip Thu
- Nang lueong strdung Conang (Pién nang ) Nhiét nang
- Anh huing dén moi L _ Than thid véi moi
— Tac hd xau dén mai tnrong —
- Tac nhan lah CFC va HCFC H,O/LiBr, NH3/H,0...
-Hé s COP Cao Thép
- Chi phi dau tu Théap Cao
- Chi phi vin hanh Cao Tha
- Khéi lugng Nho gon To, ong kénh

2.1.5 Phan loai may lanh hp thu H,O/LiBr
2.1.5.1 MaAy lanh hap thu mét cip
2.1.5.1.1 Sodd va nguyén ly lam vig

Dudi tac dong aia nguon nhit cip tir bén ngoai, dung dich,B/LiBr trong
binh phéat sinh G s&6i va bay hb O diéu kién &p suf nhu nhau, do nué cé
nhiét d6 s6i th hon rat nhidu so vd mudi litibromua nén chi codi nuéc bay ra
tr binh phat sinh, & nudéc nayo trang thai ha qua nhi¢. Tai binh ngng tu C,
hoi nuéc qua nhié dén tir binh phéat sinh s&ha nhiét cho nudc lam matdé tro
thanh tang thai ling s6i. Nréc & trang thai bng séi séduoc dua qua o ciu giam
ap (van gian npdé di vao binh bay hioE ¢ trang thai i bdo hdaim, twong tng,

ap suf cua hoi nuée giam tir B, trong binh phat sinh va binh nugrtu dén Py
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trong binh bay hiova binh h{ thu (R, va R déu nhé ha rat nhiéu so vd ap sui
khi quyén). Ta binh bay i, hoi nudc ¢ trang thai hé bdo hdaam nha nhid
lrgng tir ché tai lanh dé s6i va bay hiv Khi ra khéi binh bay hiy trang thai ¢a
hoi nuéc duoc xem 1a hitbdo hoa khd vadi nudc dugc tiép tuc chodi qua binh
hap thu A. Td day, hd nudc duoc hdp thu byi dung dichdam dic tré vé tir binh
phat sinh.

Nude
lam mat

R ——

AN

Nguédn nhigt

Van Binh
gidan hoi
né nhiét
| I

Van gidn
no

Chét tai
lanh

. Q—s ——E

Nurde lam mat

Hinh 2.2: M4y lanh hdp thu mét cip

Do qua trinh ha thu phét sinh nkt luong cho nén an ph4 giai nhiét cho
binh h®{ thu T binh h) thy, dung dich lodngiuoc bom dung dichdua qua
binh héi nhig¢ va t lai binh phat sinh. Tiabinh héi nhig, dung dch lodng &
nhan nhi& lugng tr dung dichddm dic tro vé tir binh phéat sinhbiéu nay gidp
giam bét lwong nudc 1am mat tiéu hao tdbinh hd thu va lugng nhid tiéu hao
tai binh phat sinh. Dung dialim dac (do nréc ¢ hda hova tach ra khoi dung
dich) tirbinh phéat sinh sau khi qua binh héi rildigéoc din qua © cu giam apdé

giam &p suitlr P, xudng R truéce khi di vao binh Ap thu.
2.1.5.1.2 Pic diém

May lanh h% thu HO/LIBr mét cip khéng néniugc cip nhid bing nhing

ngudn nhi¢ cd nhét thé cao vi may lah laai nay khdng cé ki nang khai thac
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hiéu qua exergy @a ngudn nhié nay, nhi¢ d6 ngudn nhi¢ cap tét nhi vao
khoang 100C + 11FC. Théng thudg, nuéc néng, hé nuéc ap sufi thdp hay
nang lrong mat troi dugc chon lam nguon nhiécap cho may dnh hj thuy
H,O/LiBr mot cap.

Gia tri cua ke s6 COPnam trong kho#g tr 0,6 + 0,75.

V& mit tén goi, sodi may lah loa nay duoc goi 1a may lmh mt cip 1a vi
rng vd mdi chu trinh, chi c6 @t lan dién ra qua trinh phét sinh vaotan dign

ra qud trinh ngng tu tdc nhan hah.

2.1.5.2 May lanh hap thu hai cip
2.1.5.2.1 Sodd va nguyén ly lam vig

May lanh loa nay c6 k& ciu twong tu loai may lanh mot dp nhung cé
thém binh phét sinh/mgg 1w GC. V& ciu tao, binh GC bao g& mot vé binh
chua dung dichié lam nhién vu phét sinh & sung tac nhan kh, bén trong c6
bé tri bo traoddi nhiét ¢é lam ngwng tu lwong hd tac nhan lah dén tir binh phat
sinh G.

Khi cdp nhi& vao binh phat sinh G, dhlwong hd nuéc ¢ trang thai qua
nhiét s& duoc sinh ra va baytén bo trao ddi nhiét dit trong binh GC. Do ¢6
mot luong hd nudc bay ra, nongté dung dch wi binh phéat sinh Gié di vao
phan vo aia binh GC én hon néngdo dung dichdi vao binh G tubinh hjp thu
A. Khi di vao b traoddi nhiét dit trong binh GC, lung hd nuéc dén tir binh
phat sinh G shha nhiét va ngng tu lai. Lwong nhid@ nay duoc st dungdé 1am
néng dung ¢th trong binh GC va c6 makdng ha nudc khac bay ra tibinh GC
dé dén binh nging tu C. Td binh nging 1 C, lwong hd nudc bd sung phat sinh
tr binh GC sénha nhiét luong cho nué lam métdé ngung i lai. Lugng nudc
ngung nay séhoa ton véi lugng nudéc ngung (néi chinh xac hola ha bao hoa
am cOdo kho kha nhy dén tir binh GCdé saudd di qua @ ciu giam ap bi di
vao binh bay hioE. O binh bay hoE va binh hp thu A, cac qua trinh difra

giong nhumd taddi véi truong hgp may lanh hap thu mot dp.
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Nudce lam mat ra C Hoi nude
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Hinh 2.3: M4y lanh hdp the hai cip

Dung dich ¢6 nfg do cao trong binh phat sinh G (dadt héa héva tach
khoi dung dich)dugc dan vao binh GC. Tiaday, dung dich ti§ tuc nha nhid
lrgng tir qua trinh ngng tu aia hd nudc bén trong bo traddi nhiét, vi thé
thém mot lugng ha nudc nia duoc sinh ra trong binh GC. Sau khi marfida
hoi va tach ra, dung dich coai trong binh GC c6 éng d6 rat cao, dung dich
nay duoc dan qua binh bi nhiét dé truyén nhid cho dung dich loangén tu
binh h thy. Saud6, dung dichiam dic nayduoc din qua © ciu giam apdé
giam ap sufi truéc khi di vao binh hi thy A.

2.1.5.2.2 PDic diém

Nong d6 caa dung dch trong binh phét sinh Géf hon néngdé dung dich
trong binh GC va nhiédo 1am viéc trong binh GC tha hon nhié d6 l1am viéc
trong binh phat sinh G, ddd, ap sufi lam viéc trong binh GC @ng phd thip
hon &p sufilam viéc trong binh Gdé dam bao dung d¢h trong binh GC ¢6 thé
sbi va bay hi duoc.

Trong binh GC cung lic diéra hai qua trinh phat sinh va mgrty, nghia la

c6 thé c6 theém mt luvong hd nudc bay ra tirbinh GC ma khéng phidn
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thém mot lugng nhid nao tirbén ngoai.

Céch b triduong nuéc lam mat néi tip gitra binh Ap thu A véi binh nguing
tu C tiét kiém dang kéluong nudc 1am mat.biéu nay gop pha lam tihg hiéu
qua st dung nihg krong aia may lah hjp thu hai dp.

Vé két cau, may lnh hai ép phic tap hon loai mot cip. Nhung chinh sy
khac big vé két ciu va nguyén ly 1am gt gitp may lmh hd thu hai dp cé thé
khai thac hdu qui exergy @a cac ngudn nbt cé nhid thé cao nhr khi dét, khi
thai tr cac nha may Idn kim... Hé s6 COP cua may lamh hd hai dp c6 thédat
trl+1,3.

Vé mat tén goi, sodi may lah lod ndy dugc goi 1a may lah hai dp la vi
tng vd mdi chu trinh, c6 hai qua trinh phat sinh va hai qué trinmggu tac

nhan lah dién ra.

2.1.5.3 May lanh hap thu ba cip
2.1.5.3.1 Sodd va nguyén ly lam vig

Dudi tac dong aia ngudn nhié cip tir bén ngoai, dung dich trong binh phat
sinh G s6i va mét lung ha nudc duoc sinh ra. Lugg ha nudéc nayduoc dua
dén binh phat sinh/ngng tu GC1. Ta binh GC1,4n nhiét ngung tu do {rong
hoi nudc nay téa ratuec dungdé lam sdi dung dicldang cha trong binh GC1,
do d6, c6 thém mot luag ha nudc duoc sinh ra tubinh GC1. Luaqg hoi nudc
bay ra tirbinh GCldugc dan dén binh phéat sinh/nqug tu GC2. i binh GC2,
lrong ha nudéc nayduoc cho qua bd ngug tu C2, nhig¢ luong toa ra do su
ngung tu a1a lwong hd nudc nay tid tuc dugc dungdé 1am séi dung dich trong
binh phat sinh/ngug tu GC2 va tido6 lai c6 thém mot lugg ha nudc nia duoc
sinh ra.

Luong nuéc ngung dén tir bo ngung w C1 dit trong binh GC1 fatiép tuc
duoc lam mat khidi qua bo qué lah QL dat trong binh GC2diéu nay the hién
duoc vi nhid d6 cia lrong nuéc ngung d6 van con kha cao. Tronguéng hop
nay, nhi¢ luong ®a ra cho bo quéa kth QL ding gép mot pha vao vie 1am

phat sinh honudc trong binh GC2. Luog hd nudc bay ra tibinh GC2 (do
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nhan nhié legng tr bo ngung w C2 va trbé qua lah QL) dugc cho qua bo
ngung 1 C3 (I3p ¢ dau ra @a binh GC2)dé thuc hién quéa trinh ngng tu. O

bd ngung tu C3, tdc nhan giahiét 1a lwong nudéc lam mat sau khili qua binh
hip thu A, day la cach gianhiét theo kidu ndi tiép. Tat ca nuéc ngung thu hd

dugc tir cac binh GC1 va GC@&u duoc gom chung ladua vao binh bay hdcE

dé nhan nhi& leong tircha tai lanh.

Hoi nude Hoi nude

33| Binh hbi Binh héi
nhiét | 338l nhigt2

Hinh 2.4: May lanh hdp thu ba aip

Dung dich ¢6 nong@é caodi ra tir cac binh G, GC1, GC&u duogc dua to
vé binh h{ thu A dé hip thu hd nuéc dén tir binh bay hoE. Dung dich loangdi
ra trbinh h thu A dugc bom dung dich phan phdén cac binh G, GC1, GC2
dé tiép tuc thye hién chu trinh.

2.1.5.3.2 PDic diém

O cac binh GC1 va GC2, inhutat ca nhiét luong téa ra tiqué trinh ngng
tu va qué lmh tac nhan lah déu duoc tan dungdé lam séi dung dich va phat
sinh hoi nudc, chico bt it lwgng nhid@ duoc tha ra ngoai mdi twrong thong

gua nu& lam mat,dé la luong nhid toa ra ta binh ngng tu C3. Chinh nho
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diéu nay ma hésd COPcua may hnh dugc nang Ién kha cao.

V& mit tén @i, s& di may lah loai nay dugc goi 1a may lmh h® thu ba ép
la viung véi mdi chu trinh, c6 ba qua trinh phat sinh va ba qua trinimgdu tac
nhan lah dién ra.

Xét vé kha ning tin dung exergy @a ngud nhid c6 nhig thé cao, may
lanh h# thu ba ép hon hin so vé may lanh h® thu mdt cip va hai dp nén né
c6 hésd COPcao nhé.

Céac nghién @u thuyc nghidgn cho th§, hé sé6 COP caa may lah Hp
thu H,O/LiBr ba dp cé thédat tr 1,3 + 1,7. Nhmg dé dat duoc diéu nay, én
thyc hién cac bier phap K thua dé gia tang gia ti COP, chinh vi€ nay lam
ting tinh phi tap vé két ciu caia may lnh h# thu lod nay. Bén anh dd, do co
nhiét d6 1am viéc cao nén W liéu ché tao may Imh phd tét dé tranh bian
mon bd dung dich. Vi nhiig ly do nay, may lah Hp thu HO/LiBr ba dp cho

dén nay vi chuaduoc sirdung phé bié trong thie té.
2.1.5.4 Cac loa may lanh khac

Ngoai ba loa may lanh h% thu HO/LiBr d¢& néu con nhig loa may lanh
hap thu khac nhrmay lanh h® thu lod “nira hiéu lyc” (Half Effect), lod “tai
hdp thy” (Resorption)...Cac ldamay lanh nay vk condang duoc nghién é¢u

phét trid, chua duoc tng dung phé bié trong thie té.
2.1.6  Nguén nhiét dung cho may lanh hap thu

Ngudn nhi& sir dung cho may lah hj thu ft da dang nhunhiét luong sinh
ra tir qué trinhddt chay nhién lié s dung trre tiép cho may lah Hp thy, ning
lwong mit troi va cac ngudn nhiéthai. Nhu da noi, tuang tng v mdi loai may
lanh h% thu H,O/LiBr c6 mot loai ngudn nhét phi hg cho né. Trong cac lba
ngudn nhig trén, ching tatic biét cha ydén ngudn nhi¢ thai va nang luong
mit troi. Nhiét thai 1& phan nhit luong khdngduge chuyn héa thanh cong hay
moét dang ning luong c6 ich khac mdugc tha ra moi trong nhu khi xa tir cac

dong @ d6t trong hay tuabin khi, khi thair cac [0 lugn kim, hd nuéc ra khoi
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cac tuabin hb.. Véi su tién bo trong K thua va céng nghéhién tai, luong
nhiét lvgng thd bo nay ngay cangugc han ché Nhung mdi ngay, va c6 mot
lrong rAt 16n nhid lvong duoc thad mot cach lang phi vao méiudng trong
hoat dong sin xud cia con ngudr Pbi voi hguon nag lrong mit troi ching ta
c6 thé sir dung ma khong ton Bt chi phi naoddng thd khdng gay nhih moi
truong. Py la muic dich ma nkiu nha khoa b, nha nghiénieu huwng tdi.

Mat troi 1a qua cau lira khong & véi duong kinh trung binh 1a 1,36 ttiékm
va & cach traidat 150 triau km. Theo cac sbédu hién ¢, nhi¢ do bé mat caa mit
troi vao khoarg 6000K, trong khitd nhid d6 ¢ ving trung tamwa mit troi rat
l6n, vao khang 8.16 K dén 40.16 K. Mat troi duoc xem la 16 phn ¢ng nhid
hach hod dong lién tic. Do lubén luén bé xa nang luong va vi to cho nén khoi
lrong aia mi troi s& giam dan. Biéu nay di dén két quala: vé mat ly luan, dén
mot ngay naaid mit troi s& théi khéng én tai nira. Tuy nhién do khéi luog dia
mat troi vo cung Idn, vao khoag 1,991.18 kg, cho nén thi giandé mat troi tdn
tai vd clng I, Bén anh subién d6i nhiét do rat dang K theo hudg kinh, mot
diém dic biét khac @a ma troi [a sy phan bokhdi lugng rt khdngdong déu. Vi
du: khéi lwong riéngd vi tri gan tam nat troi vao khoag 100g/cr trong khido
khdi lvgng riéng trung binhi@ mit troi chi khoang 1,41g/cm

Goi R la ban kinh ¢a mit troi, khi di tir tAm @ia mit troi tré ra ta cé cac sb
liéu sau:

v C6 khoing 90% tdg hrong ning lwong mit troi phat xui trong ving titdm
dén ving c6 ban kinh 0,23Ram du khéi krong va thétich @ia ving nay chi
chiém tuwong tng khoarg 40% va 15% so Vv&khdi lugng va thétich toan bo. Ap
su& & vung trung tam khaig 10 atm.

v Nhiét @6 va khdi luong riéng @a mit troi ¢ vang cé ban kinh 0,7R la
130.000K va 0,07g/cining lwong phéat xud tir ving g tam truyé dén ving
vay dud dang tia X va tiay. Nguoi ta goi ving cé ban kinh t8,23Rdén 0,7R 1a
l6p vo phong xa

v' Trong ving c6 ban kinh t@,7Rdén R s&bit dau dién ra qué trinhddi eu,
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ngudi ta goi ving nay la vangéi lvu. Do hén tuong dbi lru, ndu quan sat nti
troi tir trai dat, co théta séthdy trong miit troi c6 mdt sb vét den. Chinh hia
tuong nay nén ngudta goi vangddi leu 1a 16p vo ddi heu c6 va den. O vi tri c6
ban kinh R, nhigédd mit troi chi con khoaig 6000K vé khéi lugng riéng 1a 16
glent.
v' Phia trén vangéi lru & ving quyn sangday la vang cha cac chéikhi bi
ion héa, 1a viing phét ra ng luong va cac tia sandpac diém oia ving nay [a mo
duc khoéng trong sub Ké tiép véi viing quyn sing la 1ép dao chidu chia cac ché
khi véi nhiét 6 nho han bé day khoig vai tam km.
v' Néi tiép vdi I6p dao chiéu 1a ving quen sic, béday @a ving nay tikhoang
10000kmdén 12000km, cac chihi chia trong viing nay c6 tinh trong subt va
mat d6 cac ché khi trd nén kha lodng. Nhiaio trung binh éa ving qugn st ¢
can ranh gbi voi 16p dao chidu khoing 45000kdén 5000k, trong khié - & ranh
giéi con lai cia vung quyn sic - nhid do c6 thétang dén 1F K do c6 subién ddi
dot bién cia cac tia ba xa
v Phia ngoai cingi@ ving qugn s 14 quiig sang cé Au tring chéi. Vung
nay chia cac chiibi ion héad mit 6 cuc ki lodng. Nhi¢ do caa cung nay vao
khoing 10K.
v’ Céc ké& quanghién ¢u cho thy, khoang cach tumit troi dén trai dat khéng
hoan toansn dinh ma daaiong trong khoalg +1.7% xoay quanh gia tri trung
binh da trinh bayo trén. Trong k thua ning luong mit troi, nguoi ta rat chd y
dén khai nign hang sé mat troi. Vé mit dinh nghia hig sdduoc hiéu Ia lwong
buc xa mat troi nhan dwoc trén mot bémit co dian tich 1nj dat bén ngoai ba khi
quyén va thig goc vd tia téi, tiy theo ngdn tai lieu ma hig sé it troi s& co
mot gia ti cu thé naodo, cac gia irnay co thékhac nhau, tuy nhién ssai khac
khéng nhidi. Thuyng ngud ta lay gia ti cia hing sé mit troi la 1353W/m
2.1.7 Lwa chon may lanh hap thu phi hgp cho cin hd
< Lwa chon may lanh Hip thu mét cap 1a téi wu:
May lanh h# thu ba ép chi ho dong hiéu qua véi ngudn nhid loai nhiét
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thé cao nén khéng phu poap dung choim ho sr dung ning leong mit troi.
Vay, suluya chon loa may lanh phu hg cho @&n ho duoc gidi han lai ¢ hai lod,
mot cAp va hai ép.

Céac © s¢dé lya chon bao g
- Hé s6 COP: hésé COPIa mot trong nhing chi tiéu dungté danh gia hié
qua lam viéc aia may lah. V& nguyén t&, hé sé COPcia may anh cang cao
cang tét.b4i véi may lanh hd thy, gia ti caa hé s COP phuy thudc vaarmhg
loai. May lanh h% thu loai mot cip c6 hésé COPnam trong khoag tr 0,6 +
0,75, lod hai dp c6é ¢ s6 COPnam trong khofig tir 1 + 1,3. Tuy nhién, h&é
COPphu thwc rat nhiéu vao nhi¢ do ngudn nhi¢ hoa dong.
- C6ng sut: may lanh h¥p thu mdt cip co thé dat dugc cong sat toi da l1a
1635 kW, may lah h® thu hai ép c6 cong suitdi da l1éndén 5275 kW. Céng
sui cia may lnh hd thu ndt cdp co théthéa man nhu au cia cin ho cao ép.
- Chi phiddu tw ban dau: may lmh h# thu c6 cang nhid cip thi cé ké
ciu cang phe tap, doi hoi vat liéu chétao phd cang tét nén chi phdau tr ban
dau va chi phi ba tri, bio dudng cang lé.
- Phuong thie sidung nguon nang leag mit troi: Sir dung trre tiép ngudn
nang luong tir mat troi. May lanh hd thu mdt cip lam viic hiéu qua véi hoi
nuoc c6 ap sudte 70 kPa +140 kPa hay nednéng c6 nhig do tr 77°C +
13C°C, may Inh h# thu hai ép hod dong hiéu qua véi hoi nudc cé ap sudtir
410 kPa + 960 kPa hay naddng cé nhigdd tr 15FC + 19CC.

Do d6, may lmh h# thu mt cdp véi phuong thic sirdung nhig truc tiép tur
mat troi 1 lua chon té nhi cho @n ho.

% Lwa chon may lanh hap thu ding dung dich H,O/LiBr 1at 6i wu.

- C6 nhid loai cdng cht da dugc nghién ¢u va stdung trong cac may i
hép thu nhucac dung dich: N¥H,O, HO/LiBr, H,O/LICl, H,O/LIiCIOs...
Trong d6, NHy/H,O va HO/LiBr 1a hai lod dung dichdugc st dung phéd bid
nhét hién nay
- Uu diém chung @éa céac dung dich NyH,0O va HO/LIiBr la khéng gp cac
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van dé vé méi trrong nhuphé hy tang ozone, 1am gia tig nhid d6 caa bau khi
quyén.
- Tuy nhién dung dictNHz/H,O ¢6 mui khai, ddbay hd ra moi trdong xung
quanh, tedng hep hit nhid c6 thégay ng doc cip. ConLiBr 1a loai mudi két
tinh mau téng, cé viding, 46 pH trung tinh, khéng chay c6 tinh ¢tHada hoc
twong ty nhu mudi an, khé én dinh ¢ diéu kién binh thang, khéng bié chi,
khéng phan giatrong khéng khi. Nhi¢do néng cliy caa mudi LiBr khan |a
549C, nhid do sbi 1a 1268C. Mudi LiBr c6 tinh hat nu& rit manh, dédang
két hop voi nuée dé tao thanh dung dich #/LiBr. Khéi lwong mol 1a 86.84

2.2 Tinh toan thiét ké may lanh hap thu H,O/LiBr m ot cap

2.2.1 Lwa chon md hinh may lanh cho #n h$ cao dp.

Do d6 chan khéng bén trong maynh Hip thu it cao nén 4n thié pha
han ché kha ning xam nhp cia khong khi vao bén tron§ong thdi, ciing ¢n
phé trdnh sysut giam &p sué cia hd tdc nhan lah do ma séat khi chang di
chuyén, dic biét 1a tir binh phéat sinfién binh ngwg tu. Vi hai ly do nay, trong
thiét ké, & lwong cac bich ndi, van, cac méi liéntkéa sé lung cacdng noi
trong may 4nh h# thuluén duec giam dén muc téi thiéu.

Mot van dé khac @ing cin chi y 1a khaniang k& tinh aia dung dih HO-
LiBr. Béi véi dung dich NH - H,O c6 théhoa tbn NH;va H,0 ¢ bac ki ty 16 nao
nhung cn than trong han véi H,O-LiBr, tly theo nht d6 va ndngdo co lic to
nén hdn kp ddng théco lac di thé

Bén anh hai v& d& co ban da néud trén, én phad chi ydén kha niang an
mon a@ia dung dch HO-LiBr d6i véi mot sé vt ligu thuong dugc dungdé ché
tao may lanh h® thy, dic biét khi nhiét d6 1am viéc vuot qua 176C. Ngoai ra vi
muc dich lam ting khanang traodoi nhiét va traoddi chat, hau h& cac nha sa
xuét déu tron thém céac chiphu gia vao trong dung dich,@8-LiBr.

Nham ting arong sr lvu théng @a tdc nhan kh va dung dich, nang cao
hiéu qua traoddi nhiét, may lanh hip thu dn duoc trang bi Mt bom i tam lod

ba tihg canh hoddong song song ma éhting canh lam vié véi mét loai cdng
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chat. Bom c6 k& ciu kin hoan toan vduoc lam mat bag tac nhan kh long
(nuéc) tir binh bay hi

Vé két cu, binh phét sinh 1a cac Collectérroc két néi thanh 1 héthéng,
binh ngwng tu, binh bay &i, binh h thudéu la thi& bi traoddi nhiét dang chum
éng thang (Gng thép ton). Két ciu naydon gian, chi chi va tod sy thuin loi
trong viée 1ap dat, bao dudng:

- Binh phét sinh: La caduong dng Collectordugc két ndi thanh 1 héhdng

nhan nhid leong tirmit troi [am bbc hd nudc trong dung dich HO/LIBr.

Collector mat tr i 1a loai thiét bi thu nhé nang lwong it troi, trong tirdng
hop naydugc dungdé cip nhid cho may lah hj thu ning lwong mit troi. NOi
chung trong tha té c6 nhidi loai collector mit troi tuy nhién, c6 théxem céc
collector cing tim phing (Flat Plate Solar collector) va collectondatfp trung 1a
2 loai dién hinh. \& nguyén t&, ndu bé mat thu nha nang luong mit troi cua cac
collector c6 thédi chuyén cung vé su di chuyén cia mit troi thi kha nang thu
nhan nang luong mit troi caa cac collector s&t hon. Tuy nhién datay la vén dé
kinh té - cho nén khong phas bit ky loai coollector ngud ta ding ap dung
phuong &n nay. Thong thutg collector dag tan phing duoc b tri theo kié 65
dinh. Trong khid6 collector dag tép trungdugc cho quay theo sghuyén dong
mit troi. Trong sb cac bié thé collector dag tim phing, ngud ta dic biét cha y
dén dang collectordd duoc rat chan khéng. Cac nghiémricung dung trong
nhiing nam gan day cho th§, trong tumg lai, khida gia quyét tot cac v dé bét
lgi vé& gia thanh, chinlday séla loa collectordugc phé bid dé cip nhié cho céc
may lanh h® thu sirdung ning lrong mit troi ding trong diél hoa khéng khi.

Collector dang 6ng d& rat chan khéng: Bay la nét bién thé caa collector
dang tdm phing. Nhuda trinh bay trén, gia thanhi@ collector dag éng da rat
chan khéng khdit, tuy nhién hié quacua collector lai nay it cao, cao bin rat
nhiéu loai collector lai tim phing thong thudig khac.Dic biét co thé dung
collector dag 6ng da rat chan khéng nhiing vung it niag haic cé nhid do

ngoai tdi kha thdp. C6 thénoi hieu quacaa collector ha nhukhdng phu thudc
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vao nhid d6 ciing nhutdc d6 gié & mdi treong xung quanh. Trong nhiy niam
gan day, cac nha nghiénra cé xu hudg sirdung cac loacollector naydé cip
nhiét cho cac loamay lanh hip thy ding trongdiéu hoa khéng khi. Tca déu
ciu tao tir nhiéu 6ng chan khéng ghép song sodig trén cung rat tim phing
nam nghiéng, géc nghiéngia tim phang vé co ban phuthudc va wi lip dat. Do
tiét dién cia mbi dng déu cé dag tron nén khaang nhi buc xa mat troi caa
collector lod nay tot fon rit nhiéu so \6i collector dag tim phang théng thudig
khéac,diéu nay co6 nghd 1a — vao biict lic nao — céc tia birxa mit troi ciing co
thé dén thang goc i bé mit bén ngoai ta cacdng. bé taing arong khaning trao
ddi nhiét gitra 5ng chan khéng vang nhid va too oo cdu d& 6ng nhid, ngud ta
bé tri gita 6ng chan khéng vang nhi@ mot dang canh nhém ,tly vao Ibgng
dung ma ngubta s&chon ap xut va ché lam viéc thich hg bén trongdng nhig.
néi chung, khanang di nhid caa aia 6ng nhit I6n hon khoing vai ngan 1a dén
vai chuc ngan I so \6i kha nang da nhid cia bac. DU k& ciu thudc lod nao,
mot trong nhing lo ngd co ban aia collector dag ng da rat chan khéng la
khéng con khanang, khdng con duy triv 46 chan khéng nhgié ti quydinh lic
bandau. Dé giai quyét phan nao néi lo nga nay, ngud ta thuong b trio day
bng chan khong 6t 16p Barium, 16p Barium nay c6 ki nang h® thu cac ché
khi phat sinh trong qua trinhwéhanh nhuCO, CQ, N, O,, H,O va H. Ngoai ra,
|6p Barium nay conduoc xem nhudung @ chi thidé chan khoéng trongng, khi
I6p nay chugn sang mau duc thi ta hi&é chan khéng trong ng da bi hidoi.

- Binh nging tu: Nwdc lam maéatduoc b tri chy bén trong chumbng dé
nhan nhigt lugong aia ha nudéc bén ngoai sadod sésurdung cho sinh hda( nudc
am ). Hoi nuéc ngung tu thanh dag long va oi xudng khay cha phia dué
Nudc ngung 1 ndy saudo duoc tiép tuc giai nhiét tw nhién big khéng khi b
mdi trrong xung quanh trse khi vao binh cha. Khi éin stdung k¢ théng van tu
dong my cho nuc di qua @ ciu tiét lvu, giam ap sufiva xd 1én chuméng aia
binh bay bi.

- Binh bay hér Chét tai lanh (nucc) duoc bd tri chay bén trong chundng va
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nha nhiét cho nu@ (tdc nhan lah) bén ngoai. Noc bén ngoai chuming nhin
nhiét luong, héa hova di chugn xuéng binh ha thu. Luong nude di qua chim
bng ma khong kip héa heé roi xudng khay cha phia dué théng qua bm,
duoc xdi tré lai chum &ng.

- Binh hdp th: Nuéc lam méatduoc bd tri chy trong chuméng va nha
nhiét luong tr dung dch H,O/LiBr bén ngoai. Chundng khéngduoc nhing
ngap trong dung dich, thay vai®, dung dich ttkhay chia phia ddi dugc bom
hat va i 1én chiméng dong thyi hap thu hd nuéc dén tir binh bay ha

- Binh héi nhig¢: L& thié bi duoc bd tri riéng bié voi bon thié bi con ld. Vé
két cau, binh Bi nhiét cé thé1a kiéu bng vo nim ngang hay kié ng long
nguoc dong. Do c&io nhét cao ha, dung dichdam diac dén tirbinh phat
sinh duoc bd tri chy bén ngoai chundng. Dung dich lodng clyabén trong
chuméng va nhé nhiét lvong tir dung deéh dam diac bén ngoai. Binh di nhiét
gilp giam luong nhid@ cap vao binh phéat sinh vardng nuéc lam mat ép vao
binh h% thu nén lam gian chi phi cho nig lrong van hanh.

- Nhu da trinh bay, phung thic cip nhid tdi vu cho may lah Hp thu la
phuong thic cip nhig gian tép véi nuéc néng la ché trung chugn nhid
lrong.

- Dan lgnh: diing cho B théng lam lah khéng khi biig nuéc hay con goi 1a
FCU ( Fan - Coil - Unit ). Qd tao gdm dan traaifoi nhiét nuéc - khéng khibng
ddng canh nhdm (h@idng st canh nhém), ot ly tam tudh hoan gid, mang g
nudc ngung, vo bao che va loc bui.

2.2.2 Tinh todn céc thdng 6 trang thai co ban caa dung dich HO/LiBr

2.2.2.1 Nong @9 aia dung dich HO/LiBr

Nong d6 (c) cia dung dich HO/LiBr duoc dinh ngha 1a & s gita khdi

lugng muébi litibromua khan cé trong dung dich va khéirgooia dung dih.

Mypipr
c= (%) (2.01)
myigr + My, 0
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Trongdd, my;p, V& my,o la khbi lugng dia mubi litibromua va khoi lugng

cua nucc trong dung dih.

2.2.2.2 CAc cdng thie xac dinh cac théng sé ting thai cia dung dich
2.2.2.2.1 Entanpi cia dung dich

Entanpi i (kJ/kg) dia dung dch HpO/LiBr khi da bét nong do ¢ (%) va

nhiét ¢ t (OC) duoc tinh big cong the sau:

6
3
i = Z ay .0~ 0D (2.02)
=1
i=1

Gia tii cac hésd g trong cong tha trén nhusau:

Bding 2.1: Bing cac gid tf cia h¢ s g,

i j aj; i j ajj

1 1 1,134125 4 2 -9,500522.10
2 1 -4,80045.1¢ 5 2 1,708026.106
3 1 -2,161438.10 6 2 -1,102363.10
4 1 2,336235.10 1 3 5,743693.10
5 1 -1,188679.16 2 3 5,870921.10
6 1 2,291532.10 3 3 -7,375319.18
1 2 4,124891 4 3 3,277592.10
2 2 -7,643903.18 5 3 -6,062304.19
3 2 2,589577.10 6 3 3,901897.18"

2.2.2.2.2 Khai lweng riéng aia dung dich

Khéi luong riéngp (kg/m3)caa dung dih HpO/LIBr c6 thé duogc tinh theo
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nhiét 6 t (OC) va rong do ¢ (%) nhusau:

5
3
p = 1000. Z ag (D, £G=D
=1
i=1

(2.03)
Gia ti cac hésé g trong cong tha trén nhusau:
Bdng 2.2: Bing cac gia tf cia hé 6

i J ai]- | J aij
1 1 9,939006.10 4 2 2,882292.10
2 1 1,046888.13 5 2 -2,523579.108°
3 1 -1,667939.10 1 3 1,392527.16
4 1 5,332835.10 2 3 -2,801009.10
5 1 -3,440005.16 3 3 1,734979.106
1 2 -5,631094.17¢ 4 3 -4,232988.108°
2 2 1,633541.10 5 3 3,503024.10°
3 2 -1,110273.16

2.2.2.2.3 Nhiét d bado hoa d@a tac nhan hnh

Khi d& bi& ap sué p (Mpa), nhét d6 b&do hoa T¢K) cua tdc nhan kh

duogc xac dinh nhwsau:
- Khip<12,33 MPa:

3892,7

T =42,6776 —
In(p) — 9,48654

- Khip>12,33 MPa:

12587,5
In(p) — 15,2578

T =—387,592 —

2.2.2.2.4 Entanpi cia tac nhan lanh

(2.04a)

(2.04b)

Entanpi ¢a tac nhan lah ¢ trang thai bng s6i i' (kJ/kg) vag trang thai béo
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hoa kho i (kJ/kg) tng vdi nhiét do T (°K ) duoc tinh nhusau:

8
i’ = 2099,3 <31 + Z dj. TREi—l)) (20561)

i=2

8
i" =2099,3 (1 + b, T3 +b, T + b, T/ + Z b, T(i_3)> (2.05b)
= 9. 1. 15 2.1 3.1 i 'R .

i=4

Trong cac cong thertrén, | 1a théng sdrung gian due xac dinh Bng céng

thuc:
. _6473-T o
R~ 6473 (2.05¢)
Giatri cha cac B sé avah nhusau:
Bdng 2.3: Bing gia tn cia cac e 6 g vah
i g, b, | =1 b;
1| 8,839230108.16| 4,57874342.1%| 5 -1,91322436 2,69411792
2 -2,67172935 5,08441288| 6 68,7937653 -7,39064542
3 6,22640035 -1,48513244| 7 | -1,24819906.1% 10,4961689
4 -13,1789573 -4,81351884| 8 72,1435404 -5,46840036

2.2.2.2.5 Ap suit bdo hoa d@ia tdc nhan hnh
Goi p 14 &p sufibdo hoa ¢a nudc va hd nudc ang Wi nhiét do t (OC).
Trong twong hyp t < 100C thi ta c6 thdinh p nhusau:

log p = 28,59051 - 8,2.Log(t + 273,15) + 0,0024804. (t + 273,15)
3142,31

T (t+273,15) (2.062)
Khit c6 gia ti nho (At gan nhid& d6 déng dic aia nudc), ta co thétinh p
nhu sau:
logp = 10,5380997 ——20>2 1 (2.06b)
273,15+t

Trong c6ng thé (2.06a), &p st® c6 dm vi la bar; trong cong tlwi(2.06b),
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ap suf p c6 dm vi 1a mbar suép cédon vi 1a m bar.
2.2.2.2.6 Nhiét d6 bdo hoa dia tAc nhan hnh can bang vé dung dich léng
SOI.
Xét dung dich HO/LiBr dang sdi c6 nondo ¢ (%), nhid do t °F) va ap sué
p. O trang thai nay, c6 th&ac dinh nhid do b&do hoa ¢ (°F) cia tac nhan kh

trng vd ap sui p bing cong the sau:

6
3
td = Zai]- .C(i_l).t(j_l) (207)
j=1
i=1

Gia tii cac hésé aj; trong cong the trén nhusau:

Bdng 2.4: Bing cac gia tri cac hda;,

| J aj [ | aj

1 1 -1,313448.10 4 2 5,913618.10
2 1 1,820914.19 5 2 -7,308556.10
3 1 -5,177356.16 6 2 2,788472.18°
4 1 2,827426.18 1 3 1,978788.10
5 1 -6,380541.10 2 3 -1,779481.10
6 1 4,340498.10 3 3 2,002427.16
1 2 9,967944.10 4 3 -7,667546.10
2 2 1,778069.18 5 3 1,201525.18
3 2 -2,215597.10 6 3 -6,64171.10°

2.2.2.2.7 Nhiét do s6i aia dung dich

Khao sat dung dich ¥D/LiBr & 4p suf p (psia) va ing do ¢ (%). Nhig do

s6i t @F) cia dung dich cé thgac dhh nhusau:
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t-A( —zE
~ "\ D+ [D% —4.(F — N).E]%5

— 459,72) +B (2.08)

Trong do:
A =-2,0075 + 0,16976.c — 3,133362°16 + 1,97668.10.¢°
B = 321,128 — 19,322.c + 0,374382-c2,0637. 1&¢°
C =-2886,373; E =-337269,46; F = 6,21147; N = log(p)

2.2.2.2.8 Ap suit bdo hoa @a dung dich
Goi p (psia) 1a ap suibdo hoa ¢a dung dich BO/LIBr ¢ nhiét 6 t CF) va
néngdd ¢ (%). Khi bid t va ¢, c6 th&acdinh gia ti twong tng aia p big cong
thuc:
E
Tr + 459,72 ) (Tg + 459,72)2

logp =F + (2.09a)

Va6i Tr la gid ti nhiét do trung gian va duo xac dinh nhwsau:
B
TR —— (2.49b)

Trongdo, A, B, D, E va Riugc xac dinh gibng nhw cong thic (2.08).
2.2.2.2.9 Nong d¢ aia dung dich

Khao sat ding dich BO/LIBr & &p sué p va ndngdé ¢ (%). Goi t (OC) la
nhiét d6 s6i aia dung dich v& t{OC) Ia nhid d6 b&o hda €a hd nudc ung vd
ap sui p. Hoi nuéc bay ra trdung dich HO/LIBr dang sdi c6 tmg thai qua
nhiét va ¢ cung nhi¢ do t véi dung dich. @i tgy la d6 qua nhi¢ cia ha nudc,
nghialag, =t —t.

Nong d6 cua dung dch dugc xacdinh nhr sau:

c = 38,3893 +a,.tsv + a,.t3 + as.t' + a,. () + as.tg,.t'

+ ag.t2, . t' + a,.tg,. (t')? + ag. (ts,-t')?  (2.10)

Gia tii cac hésé a trong coéng thé trén nhusau:
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Bdng 2.5: Bing cac gia tf ciia hé s

& 0,5362 a 4,7942.10
& 2.103.1¢" % -7,4752.10
& -0,1335 a -4,5258.10
a 7,7844.1d % 6,1135.10

2.2.2.2.10 Nhiét dung riéng aia dung dich

Khao sat dung ah H,O/LiBr & nongdé ¢ (%) va nhit do t (°C), nhid
dung riéng khéi lumg dang ap da dung dich ¢ (kJ/kg.do)duoc xac dinh nhu

sau.

Cp=3,6371-0,029.c+1,4285714. 1075.(65.t+30.c—c.t)  (2.11)

2.2.2.2.11 Hé s6 din nhié cia dung dich

Khao sat dung dich $#D/LiBr & nongdo ¢ (%) va nhit do T (°K), hé sb
dan nhi& cua dung dch A (W/m.do) dugc xac dinh nhusau:

- Truong hep T <353 {K):
A = —3,5552933 + 3,407759.1072. T — 9,381419.107°. T?
+8,834924.1078. T3 — A(c) (2.12a)
- Truong hep T > 353 {K):
A = —8,8574733 + 6,973969.107°. T — 1,694229.10~*. T?
+13,689024.1078. T3 — A(c) (2.12a)

Trong d6 A(c) 1a hésé théhién méi lién quan tag nhid caa dung dich va tac

nhan lnh, dugc xac dnh nhusau:
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A(c) = 0,4923607.c — 0,422476.1072. T.c + 5,658527.1076.T?.c
—0,1522615¢2—-1,730562.10"*.T.c? + 1,895136.¢®>  (2.12¢)

2.2.2.2.12 Pj nhét dong luc hoc aia dung dich
Khao sat dung a@ih H,O/LiBr & nong do ¢ (%) va nhigé do t (°C), d6 nhdt
dong lyc hoc caa dung dih p (N.s/m) dugc xac dihh nhusau:
- Trudng hgp t <70 fC):
U= (1,8793 —0,025765.c — 0,035.t + 0,0004.c.t

(2.13a)

— 169,263 + 6,989. C) <
t+ 223,95 —363.c /

- Truong hep > 70 £C)

— 169,263 + 6,989.c

t+ 223,95 — 363.c

U= (—0,5707 + 0,0092535.¢ + ).10_3 (2.13b)

2.2.2.2.13 Siic cing bé mit caa dung dich
Khao séat dung dich $®/LiBr & ndngdé ¢ (%) va nhig do T (oK), sic cing
bé mit cia dung dih o (N/m) dugc xacdinh nhusau:
0 =Dy +D,.T+D3T? +Dy.T?>+ Ds.c + Dg.T.c + D;.T?.c + Dg. c?
+ Dy.T.c? + Dyy.C3 (2.14)
Trongd6, D 1a cac hésb bac bién c6 gia ti nhu sau:

Bding 2.6: Bing cac gia tf ciia hé 6 bdc bién

i D i D
1 21,54266.10 6 2,52345.10

2 -9,799993.10 7 4,199336.10
3 2,314404.16 8 5,968984.10
4 -2,17009.10 9 -3,000691.17
5 -2,020992.18 10 7,308868.10

Can luu y & cac cong it (2.11), (2.12a), (2.12b), (2.12c), (2.13a),
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(2.13b), (2.14) chdugc strdung trong terong hgp nhid& d6 caa dung dich t=0
+130 C) va ndng dd éa dung dih ¢ = 3@6 + 70%.

2.2.2.3 CAc a6 thi thong dung @a dung dich HO/LiBr

Céacdd thi aia dung dch HO/LIBr biéu thi nbi quan hécia cac théng sb
trang thai @a dung dich nhentanpi, ap suéhoi dung dch, ndngdd dung dich,
nhiét d6 dung dich.... Cado thi nay ngoai vié dugc xay ding dé xacdinh céac
thdng sb tang thai @ia dung dich, ching catwgc sirdungdé thé hién chu trinh
lam viéc aia may lnh h% thy, xac dinh ving ké tinh dung dich
H20/LiBr...c6 cac loia d6 thi nhudd thi Dihring “Ap sudt - Nhiét dg - Nong
d¢” vadd thi “Entanpi - Nhigt dg - Nong dd ...

2.2.2.4 CAc bang théng sé da dung dich HO/LiBr

Pé xacdinh cac théng séua dung dich, ngoai hai phirg phéap tinh toan va
trado thi, con c6 mt cong @ khac I1a céc ing tra. Vi xacdinh cac thdng sb
trang thai ¢a dung dih bag phumg phép tra bdg céuu diém la nhanh, tia
loi nhung c6 sai sb. C6 hai lobang sau:

— Logi bang sé li¢i vé cac tinh cht nhiét déng, gom:

+ Bang ap sht bdo hoa ¢a dung dih.

+ Bang entanpi ¢a dung dich.

+ Bang entanpi ¢a hd can big vé dung dch long séi.

+ Bang entropy @a dung dich.

+ Bang entropy @a toi can big vd dung dich long séi.

— Logi bang V¢ céc thdng sé nhtdvat ly, gom:

+ Bang khéi lvong riéng éa dung dih H20O/LiBr.

+ Bang nhi& dung riéngtang ap.

+ Bang hésb dan nhigt.

+ Bang d6 nha dong huc hoc.

+ Bang d6 nha dong hoc.

+ Bang sitc cing bémiat.
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2.2.3 Chu trinh may lanh hap thu mat cap
2.2.3.1 Biéu dién trén dé thj Diihring “Entanpi - nhiét dé - nong dg”
Goi:
- Trang théi 1: Dung dich lodng bdau séi va bay hitrong binh phét sinh.
- Trang thai 2: Hyi nudéc qua nhig bay ra kiéi binh phét sinh.
- Trang thai 2': Nr6c ngrng tu trong binh ngag.
- Trang thai 3: Hi nudc di vao binh bay hesau khi di qua ¢ ciu giam ap.
- Trang thai 3': Nréc & trang thai ling sbi tng véi 4p sui R,
- Trang thai 3" Hbi nuéc bdo hoa khd bay ra khoi binh bayi ki di vao
binh h# thu.
- Trang théi 4: Dung dich lo&ng ra &itbinh hj thu dédi vao binh hénhiét.
- Trang thai 5: Dung dicldam dic sau khi ra khoi binh & nhiét dé di vao
binh hi thy.
- Trang thai 6: Dung dickiam dic roi khoi binh phat sinhié di vao binh hoi
nhiét.

- Trang théi 7: Dung dich lo&ng ra &itbinh Fi nhiét dé di vao binh phat sinh.

Nguédn nhiét

Van Binh a S
X gian é § héi = 3.2 , _ const
no nhiét = 6 e
s L LEI
3 7 = C-O“S‘
3 Po
Chit tai
lanh

Q] ——FE

Nudc lam mat

Hinh 2.11: Chu trinh may &nh hdp thu mét cdp trén do thi Diihring
“Entanpi - Nhiét dé - Nong dg”

CAc ap suicao va thp lan luot duoc ky hiéu 1a R va B, cac néngdo dam
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dic va lodng 1 luot duoc ky hiéu la G va Gy .

Dung dich lodngti vao binh phét sinh céamg thai 7ang vd nong do oy,
bit dau sbi trong binh phat sinf trang thai 1 va &i khoi binh phat sinko trang
thai 6 vd nong do cs. Tuong tng VGi diéu nay, teng thai dung gth lbng soi
trong binhphat sinhé ap suf g khéng chi la 1 va 6, ma la toan bartg thai
nam trénduong R, = consting véi ndng do thay déi tir ¢y dén cs. Didu nay co
ngh&a la ha nudéc bay ra tubinh phat sinh khéng clii mét trang thai, ma la
nhiéu trang thai can #ng vd nhiéu trang thai dung dich léng séi trong binh
phéat sinhé &p sué R =const. Chinh vi &y, dé xac dinh trang thaidai dién hay
trang thai trung binhi@ ha nudc bay ra tubinh phat sinh, nguda dua ra khai
niém ndng do trung gian ci Vé mat gia ti, c6 théxem ¢ la trung binh 8ng
cia G, Va G. Trén @ so do, ta co théxem tang thai hé nude trung binh (ting
thai 2) bay ratt binh phat sinh 1a tng thai can big wi dung dch long sbie
néng d6 ¢ va ap sufiR.

Sau khidi vao binh ngng tu va nhanhiét cho nud@ lam méat, hoqua nhig 2
trg thanh long séi trang thai 2’ vadi qua @ ciu giam apdé di dén binh bay
hoi ¢ trang thai 3.0 dau ra ¢ia @ ciu giam ap, entanpii@ trang thai 3 bag
entanpi éa trang thai 2’, dodo, diém 3 trung vd diém 2’ tréndd thi. Tuy nhién,
do diém 2’ tng Wi ap sud R, condiém 3 tng vd ap sui R, néndiém 3 co
trang thai hé bdo hoadm. Diém 3 ladiém hoa tbn gira trang thai long séi 3’
va trang thai hé bdo hoaho 3.

Do ¢ binh phét sinh luén c6 éhlwong hd nuéc bay ra nén nongé dung
dich wi binh phat sinh (tng thai 6)dam dac hon so i dung dichdi vao binh
phét sinh (tsng thai 7). Dung dicky trang thai 6duoc dua qua binh hdi nhtédé
nha nhiét va t thanh tang thai 5. Chinh do nhidugng nhara tr dong dung
dich ¢m dic ma dong dungidh lodngdén tir binh Hip thu biéh d6i tr trang thai
4 dén trang thai 7.

Tai binh hj thy, hoi nudc dén tir binh bay hoco trang thai 3" duoc hp
thu bdi dong dung dichiam dic dén tir binh phéat sinh c6 4ng thai 5. Do ké
qua dia qua trinh dii nhiét, dung dch lo&ing &i binh hj thu c6 tang thai 4 va
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duoc bom dung dich bm tro lai binh phat sinh.
2.2.3.2 Biéu dién trén @6 thi Diihring “Ap sudt - nhigt dé - nong dg”

So vd do thi Dihring“Entanpi - nhid dé - nongds”, dd thi Duhring“Ap
sudt - nhi¢ @6 - nongdg” c6 nhuge diém |a khdng théphan bi¢ rd trang thai
long s6i va tang thai hé bdo hoa khd i@ tac nhan kh. Ngoai ra, trémd thi
ciing khéng bié dién duoc ha nudc & trang thai qua nhié Nhu vay, co thé
xem diém 2 tréndd thi Dihring“Ap sudt - nhid dé - nongdg” dai dién cho céc
diém 2 va 2’,diém 3 dai dién cho cac difn 3, 3’ va 3"

Tuy nhién,d6 thi Dihring“Ap sudt - nhi¢ dé - nongds” c6 uu diém la c6
kha nang théhién ré sr phan tach tac nhaarh va dung tth. Nhodé, ta cé thé
thdy rd méi chi lam viéc trong héthdng dugc tach ra thanh hai anh vong
khac nhau khi hghdng 1am vi&, mach thinhi di qua cacdiém 1-2-3-4-1, con
mach tht hai di qua cac dién 1-6-5-4-1.

Nhu vay, mach tha nhat biéu dién cac tang thai © ban cia tac nhan hh,
con mach tha hai bidu dién cac tang thai @ ban caa dung dich. Ngoai rad thi
“Ap sudt - nhid dé - néngdg” con c6 caaru diém khac nhugitp thdy ré mic

ap sud, ndongdo va nhig do lamviéc trong sodd.
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Ap suit
Nhiét dd bao hoa cia nude

Nhiét do dung dich

Hinh 2.12: Chu trinh maydnh hdp thu mét cdp trén dé thi Diihring “Ap

sudt - nhi& dé - nong d¢”
2.2.4 Cac tinh toan nhiét dong

Ddi véi may lanh h# thu mot dép, viéc tinh toan nhi¢ dong c6 théduoc
thuc hién trén @ sé khdi luong (kg) tdc nhan hh bay ra tubinh phét sinh G.
Khi viét nhiing phuag trinh can big ning luong dugc trinh bay dudday, xem
su gia ting entanpi @a dung dch khi di qua lbm la khéngdang ké

2.2.4.1 Binh phat sinh

Goi a la i s tuan hoan, a last sé gita lwong dung dich lodngap vao
binh phat sinh va luag tac nhan lah bay ra.

Nhu vay, tai binh phéat sinh G,ctirng va 1(kg) tAc nhan lah bay ra ta pha
cO a (kg) dung dich loandj vao va(a-1) (kg) dung dich dé dic di ra.
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Dung d’ich loang

Ngudn nhiét

Dung dich{ ¢
dam dac

Hinh 2.13: Binh phat sinh

Phuong trinh can big ning lrong va can bidg chi nhu sau:
qg+a.i; =i, +(a—1).i (2.15a)

a.c, = (a—1).cscq

C
ea=—0 (2.15b)

Trongdé:
- qg la nhig luong cip vao binh phat sinkdé nhan dugc 1(kg) hd tac nhan

lanh (kJ/KQ).
- ala i sb tum hoan (kg dung dich lo&ng/ kg tac nhamhin
- cg va Gy la ndngdd dung dichdam dic roi khoi binh phét sinh va nondd

dung dich lodngi vao binh phat sinh (%).

2.2.4.2 Binh ngung tu

Tai binh nging tu, cr ang va 1(kg) hoi nudc 6 trang thai gua nhiédi vao
sé cO0 1(kg) nu& o trang thai long soidi ra. Qua trinh ngag  dugc thuc hién
nho nuéc lam méat. Khidi qua binh ngng tu, nudc lam méat sénhan vao mot
lwong nhid 1a ¢ (kJ/Kkg).

Phuong trinh can bag nig hrong duoc viét nhu sau:

Gc + iz =1y (2.16)
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Hoi qua nhiét
Y 2

Nudc
lam mat C

;ch— —

L()Eg '
sO1

Hinh 2.14: Binh nging tu
2.2.4.3 Binh bay hoi
Nudc & trang thai long s6ii tir binh ngng tu sédi qua @ ciu giam apdé di
vao binh bay &i ¢ trang thai 3. Ta binh bay hé hoi nuéc tir trang thai ha béo
hodaam 3 s&nhan nhit @ bién thanh tang thaihoi bdo hoa khd 3”di di vao
binh hd thu. Gi ge (kd/kg) 14 nhi¢ lwong ma 1 (kg) bi nuéc nhan vaos binh
bay hd, phuong trinh can bg ning luong duoc viét nhu sau:

Qo + i3 = iy (2.17a)

Nhu ¢4 trinh bayo trén, vé mat gia ti thi i3 =i,. Ta co théxac dinh do
kho ciia hd tAc nhan lah di vao binh bay Hdang cong thé sau:

I3_inr
x=—23 (2.17b)

13" - 13/

Tir d6, ning sud lanh don vi ge c6 théduoc viét lai nhu sau:

qe = (1 —x). (i3 — i37) (2.17¢)



42

Hoi bao Hoi bio
hoa &m 13 hoa kho
Cht tai 3"

- lanh
o Qe ——E

)

Hinh 2.15: Binh bay i

2.2.4.4 Binh hap thu

Tai binh h# thu, ar ung vd 1 (kg) hoi nuéc di vao séco (a— 1) (kg) dung
dich dam dic di vao va a (kg) dung dich lodndj ra. Phuag trinh can bég

ning leong va can ng ch4 duoc viét nhusau:
a.c, =(a—1).c (2.18a)
Qo ta.iy =iy +(a—1).is (2.18b)
Trong do, g (kJ/kg) 1a nhi¢ lvong binh hi thu phd nha ratng wi 1 (kg)

tacnhan lmh di vao binh.

Dung dich 54 Dung dich
5 dam dac dam dic
Hoi bdo hoa kho : ; Hoi bao hoa kho . ’
3" 3"
B T3 5%
LQe—| ——A
Nudc lam mat Nudc l[am mat
Bom
Bor (1) e D cle
g Bom lodn
(a) (b)

Hinh 2.16: Binh hip thu
(a):Khéng c6 bon dung dzh phy, (b): C6 bm dung d¢h phu

Nham gia tihg hiéu quacaa quéa trinh hd thy, théng thudg, mdt bom dung
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dich phuduoc trang bi tabinh h% thu. Trong teong hgp nay, én luu y dén hé sb
f, fla ty s gita lwong dung dich an dugc chiy tuan hoan nky bom dung dich phu
tuong trng va 1 (kg) tac nhan lah bay ra khi binh phat sinh. Ciing tuwg tu binh
phat sinh, Ang d6 dung dichd binh h# thu ciing khdngdong déu ma bié doi tir
Cs & dau vao chaién cw ¢ dau ra. Théng qua ba dung dich phug binhhap thu
ciing c6 khai nién nong d6 trung gian. Gia irnongdo trung gian phu thudc vao
gi4 ti caa f. Trong torong hgp néu mudn néngdo trung gian thoa man &b gia ti
cho tuée, ta én xacdinh gia ti f twong ung. Théng thudg, cé théchon f vao
khoang 50 kg dung deh/ kg tac nhan lgnh). Lury 1& khéng cé @i lién hé bt
budc ndo gi@ ndngdéd trung giand binh phéat sinh va nondp trung giané binh
hap thu.

2.2.4.5 Binh hdi nhiét

Tai binh héi nhi¢ c6 sr traodoi nhiét gitta dong dung diciam dic cé nhi¢
d6 cao va dong dungich lodng cé nhiédé thap. Khi di qua binh Bi nhiét, dung
dich lo&ng bié ddi tir trang thai 4dén trang thai 7, con dung dich ddic bién doi
tir trang thai 6dén trang thai 5.Ung vdi 1 (kg) tac nhan lah bay ra tubinh phat
sinh, lrong dung dich lodng va dung di¢ém dic di qua binh hdi nhiglan lrot &
a (kg) va (a-1) (kg). Phug trinh can big ning luong ta binh i nhiét duoc

viét nhu sau:

(a—1). (g —is) = a.(i; —iy) (2.19)
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Dung dich
lodng vao Dung dich
dam dac ra

Dung dich
P dam dac vao

Dung dich
loang ra

Hinh 2.17: Binh héi nhié&

Trong phuag trinh nay, xem entanpia& dung dich loang khéng giantj khi
qua ban dung dich.

2.2.4.6 By ham nwéc

Nudc chdy bén trong cacwm ham nha nhié lugng tor mat troi bén ngoai.

Nhiét lugng naydugc xac dinh Bng céng the sau:
Qn = M- Cp- (trwz — thw) (2.20)

Trongdé:

» Qp lanhié& lugng nuéc nhan dugc khi qua cdn ham (kW).

> my, laluu luong khéi luong a1a nuéc néng qua & ham (kg/s).

> G lanhid dung riéng diig &p @a nudc noéng (kJ/kg.do).

> t,, Vat,,, 1anhid do nusc ndng di vao vaidra khd cum ham OC).

2.2.5 Xac dinh cac théng sdam viéc

Céac bu& xacdinh cac théng sb 1am wéhop ly cia may lmh hj thu bao

gom:

1. Trong trong hgp muc dich sirdung may lmh hj thu ladiéu hoa khong khi
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thi nén chon nhiédd sdi aia tdc nhan lah trong binh bay hickhoang tir 4°C +
5°C.

2. Tu nhiét d6 sdi qia tdc nhan kh, xacdinh ap sufiP, 1am viéc trong binh
bay hd va binh hp thu.

3. Chon nhig d6 nudc 1am mat phu ho véi didu kién khi ha cia khu wie.
T nhiét d6 nuéc lam mat va ap sudam viec B trong binh hp thu, xacdinh
néng d6 dung dich lodng,¢ sao cho dungidh l1am vi& trong binh ha thu c6
thé nhanhiét cho nud lam mat.

4. Cung tirnhiét 36 nudéc lam mat, xaetinh nhét @6 ngung tu hgp ly cia tac
nhan Inh trong binh ngog tu va tirdé xacdinh &p sutilam viéc R trong binh
ngung tu va binh phat sinh. Khi tlorhién beéc nay, nén hinh dung phog an
giai nhiét (song song hayantiép) dé co6 sudiéu chinh én thiét.

5. Xac dinh nhi@ d6 c6 thé cd dia ngudn nhié cip vao binh phéat sinh. T
nhiét 6 ngudn nhi¢ cip vao va ap suwaam viéc R trong binh phét sinhyh
chon néngddé dung dech dam dic ¢ sao cho ngudn nhiécip vao va dung dich
trong binh phét sinh c6 théao doi nhig tét véi nhau.

6. Danh gia la cac thdng sb vax chon dud hai gocdo: boi sb tush hoan a va
yéu du tranhdu xa duong ké tinh.

Ngoai nhing Yéu té via néu, khi la chon cac théng sé 1am dahuap sud
va nongdo caa may lmh h® thu, ta &n phad chid y tranhdu xa duong ké& tinh,
quan tamdén phuang an gia nhiét cho binh ngng w1 va binh hp thy va hwu y
dén dac diém thié ké binh hdi nhig.

Trong cac ting thai @a dung dich trong may i, én phd chd y d&n
trang thai dung dickiam dic di vao binh h{ thu tirbinh phat sinh, vi 4ng thai
nay it gan duong k& tinh. V& mat nang lrong, én phd cha y dén hiéu sb
gitra nongdo dung dichdam dic va dung dih lodng do Ku s nayanh hudng
dang kédén mrc do6 sr dung hiai qua nig leong aia chu trinh. Chinh B &
nay quyt dinh gid ti cia boi sb tud hoan a. Tucong thie (2.15b) ta thy, néu

hiéu s (cs-C, )cang nld thi cang khéng tot vi giaitcua a cang la. Biéu nay cé
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nghia la, khi gia frcia a cang la, ar ang va 1 (kg) tdc nhan lah bay ra khoi
binh phat sinh tadn phd cung dép vao binh phét sinh éh luong dung dich
loding dang ké Khi gia ting lvong dung dih lodng &p vao binh phét sinh,
khéng chi phitiéu tén nhidi ning luong hon & bom dung dich ma con pha
tiéu tén nhi&i nang krong hon ¢ binh phat sinh vaong thd phai nha nhiét
nhiéu hon & binh h) thu. Nhuvay, néu co thé nén gia tag hidu sé (cs— cy)
tuy nhién, do nhitg gié han khac,dic biét giéi han cia nhiét do nuéc lam
mat td khu vuc hod dong aia tau, gy khong théduoc giam dén mac nao éng
dugc. Twong tr nhu vay, cs ciing khéng th duoc ting dén mic nao éng duoc,
ly do la syhan ché cia nhig@ d6 nguwn nhid cap vao va khaniang cé thédi vao
ving k& tinh aia dung dich. Qa leu y, trong toong hep nay, vie ha thap
nhiét d6 dung dich lodng ra khoi binti thy va hathip nhi& d6 ngung b cia
tac nhan lah trong binh ngng tu déu mangdén nhing k& quatét hon. Chinh
vi vay, vé mit thiét ké, ngud ta thuong chudong chondé gia ting nhid do caa
nuéc lam mat khidi qua binh Bp thu va binh ngog t1 nhd han mac théng

thuong.
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Chwong 3: TINH TOAN THIET K E HE THONG LA NH HAP THU CHO CAN
HO
3.1 Tinh toan chu trinh may lanh hip thu mét cip
3.1.1 Nhu ciu phu tai lanh cho cin hg.

Cian ho ma tatang xét ( ba vé thiét ké ) cin cung ép lanh cho 3 phong ngu
c6 cuing kich thu 1a 4300 x 2800 (mfr MJ3i phong ta chon 1 may h co
cong suéla 1HP tuacg duwong 0.75 Kw.

Vay téng cdng suécan cho 3 phong ngu la& 2.25 Kw
3.1.2 Nhiét @6 nwéc nong gia nhig vao/ra khéi may lanh hap thu

Nhiét d6 nuéc néng gia nhie cao s&gidp gian dién tich bé mat trao doi
nhiét nhung lai lam tang khanang an mon kim loa cua dung dich BO/LIBr.

Chon nhi¢ d6 nuéc ndng gia nhigvao may lah la: twi= 100(°C).
Chon nhig @6 nudéc ndng gia nhigéra khoi may lah la:
tgwz = tgw1 —3 =100 —3 =97(°C)
3.1.3 Nhiét @6 nwéc lam mat di vao/ra khéi binh hap thu
Chon nué bom tir giéng 1am céng cfit [am mat cho binh Igithy va binh
ngung tu. Nhi& d6 trung binh ¢a nucc la t,,,; =27,2 (°C).
Chon nhi@ do nhiét d6 nuéc lam mat di vao binh hf thu la:
t w1 =27,2(°C).

Chon nhi¢ d6 nhiét d6 nuéc lam matdi ra binh Kp thu la:
towz = taw1 + 4,8 = 27,2+ 4,8 = 32°C
3.1.4 Nhiét d6 ra/ vao may lanh hip thu aia chét tai lanh

Véi tng dungdiéu hoa khong khi, nbi d6 cia chi tai lanh ra khoi may

lanh h# thu tét nhd 1a: t,,,, = 8(°C)
tewz = tew1 +5=8+5=13(°0C)

3.1.5 Nhiét d6 va ap suit bdo hoa @a tac nhan hnh trong binh bay hoi
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Chon nhig @6 soi aia tac nhan kah trong binh bay ho
to, =toy1 —4=8—-4=4(°C)

Tra bing nuéc va hd nudc bdo hoaang vd t, = 4(°C) ta duoc &p sub
ngung t cua tac nhananh trong binh ngag la: B=0,008439(bar)
3.1.6 Nhiét d6 va ap suit ngwng tu cia tac nhan lanh

Do duong nuéc lam matduoc bd tri theo kié ndi tiép, nudc lam mat ra
khoi binh hj thu s&di vao binh ngag tu nén nkit d6 nuéc 1am matdi vao binh
ngung tu la:

tews = tawz = 32(°C)
Chon nhig @6 nudc lam mat ra khoi binh nag tu la:
tewz = tew1 +4 =32+ 4 =36(°C)
Chon nhig @6 ngung tu aia ha tac nhan lah trong binh ngag la:
ty = tewz +4=36+4=40(°C)

Tra bang nuéc va hd nuéc bdo hoarng Wi t, = 40(°C) Tadugc ap xud
ngung t cua tac nhanahh trong binh ngag 1 1a: B =0,07375(bar).
3.1.7 X&c dinh céc dién nat caa chu trinh

>  Trang thai 4: Dung dich lodng ra khdi binlithu dédi vao binh bi
nhiét
+ Chon nhig @6 dung dch &trang thai 4 la:
ty =tgwz +4=32+4=36(°C)
+ Nbéng d6 dung dich tinh theo cdng th(2.10) 1a: ¢, = 55,54%
+ Entanpi @a dung dich tinh theo cong th2.02) la:i, = 88,6816%
>  Trang thai 6: Dung dich ddm ddc r&hsi binh phat sinhii vao binh hoi
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nhiét
+ Chon nhig d6 dung dich lats = tgy; —5 =100 —5 = 95(0C)
+ Ap sui cua dung dch 1a: B = P, = 0,07375(bar).
+ Nbéng d6 aia dung dich tinh theo céng h2.10) 1a:c; = 64,90%
+ Entanpi @éa dung dch tinh theo céng thar(2.02) lai, = 242,8047 (k] /kg).

+ Vay, ta co gia trndng do trung gian nhwsau:

_ Gy T Cs 4 55,54 + 64,90
=72 2
>  Trang thai 1: Dung dich lodng bddu sbi va bay htrong binh phat sinh

+ Ap sui cwa dung dich la: P, = P, = 0,07375(bar), nong do
la: ¢, = 55,54%
+ Do s6i aia dung dih tinh theo cong thor(2.08) lait; = 75,55(°C).
+ Entanpi ¢a dung dich tinh theo cong th@2.02) la:i; = 169,2389(kJ/kg).
» Trgng thai 2: i nwoc qua nhig bay ra kisi binh phat sinh

= 60,22%

+ Nhiét ¢6 séi aia dung dih ¢ trung gian c6 nongo c; = 60,22% va ap sht
P, = 0,07375(bar) tinh theo cong ther(2.48) lait, = 85,60(°C)
+ Trang thai 2 la ting thai he nudc can big va dung dich léng séb trang
thai trung gian nay nén ta cé; = t, = 85,60(°C)
+ Tra bing nuéc chua sbi va hoqua nhét ung vd t, = 85,60(°C) va
P, = P, = 0,07375(bar) ta ducc entanpi lai, = 2660,64(kJ/kg)
»  Trang thai 2 Nudéc ngeng tu trong binh ngag
+ DAy la tang thai long soi c6 nht&dd t,r = t, = 40(°C).
+ Tra bing nucc va hoi nuéc bao hoarng vdi t,r = 40(°C). tadugc gia ti cia
entanpi lai, = 167,50(kJ/kg).
>  Trang thai 3: Hvi nudc di vao binh bay hesau khi di qua o ciu giam ap
+ Pay la tang thai i bdo hoa fn c6 &p SUaP; = P, = 0,008439(bar)
+ Entanpi @¢a hoi nudc la: ; = i,y = 167,50(k] /kg).

>  Trang thai 3 Nuéc 6trang thai léng sbi g \Gi ap sud P,
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+ DAy la thanh pha long s6i trong Bn hop had cua trang thai 3, nd c6 clng gia
tri 4p suf, nhiét 6, entanpi vétrang thai 3.
»  Trang thai 3": Hoi nuéc bao hoa kho bay ra khoi binh bayiho
Tra bang nuce va hd nuéc bao hoarng vd nhiét do t,+ = ¢, = 4(°C) tadugc gia
tri cia entanpi lai,» = 2508,196(k/ /kg).
>  Trang thai 7: Dung dich lodng ra khdi binldimhiét d¢é di vao binh phét
sinh
+ Chon nhi& d6 cia dung dich drang thai 7 la: ¢ = 65(°C).
+ Noéng d6 dung dich lac,, = 55,54(°C).
+ Entanpi @éa dung dich tinh theo céng th{2.42) la:ii, = 147,6971(k]/kg).
> Trang thai 5: Dung dith dém ddc sau khi ra khéi binhdi nhiét dé di
vao binh hdp th.
+ Boi s6 tin hoan @a dung dich tinh theo cong thi(2.15b) la:
a = 6,934 ( kg dung dich loang/kg tac nharha
+ Entanpi @éa dung dich tinh theo céng th(2.42) laiis = 173,844(kJ/kg).
Tu két qua tinh toan trén, co6 th&p bang théng sb ta cac tang thaidac

trung aia chu trinh nhwsau:

Bdng 3.1: Gia ti cac thdng é cia cac teng thai dac trung

.. Nhiét do Ap suét Nong dé Entanpi
Trang thai °C) ?bar) (ﬁ) ' (kJ/kgp)
1 75,55 0,07375 55,54 169,2389
2 85,60 0,07375 0 2660,64
2 40 0,07375 0 167,50
3 4 0,008439 0 167,50
3 4 0,008439 0 167,50
3" 4 0,008439 0 2508,196
4 36 0,008439 55,54 88,6816
5 : 0,07375 64,90 173,844
6 95 0,07375 64,90 242,8047
7 65 0,07375 55,54 147,6971
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3.1.8 Biéu dién chu trinh trén dé thi
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Hinh 3.1: Chu trinh may &nh hdp thu trén dé thi log p — T va dé thi — ¢
3.2 Tinh toan phu tai cho cac thi& bi
3.2.1 Lwu lwgng tdc nhan lanh va dung dichdi qua cac thiét bi
Goi m, (kg/s) la hwu lwong tac nhananh di qua binh bay &i. Tir cong thic

xac dinh ning sui lanh Q. = m,.- (i3 — i3) suy ra:

. Q. 2,25
m, = -

kg
_ = =0,000961(—=
i3 —i3  2508,196 — 167,50 ( s )

Goi m (kg/s) la luu lwong dung dich lodngti vao binh phat sinh,ut
dinh nghia bi s tui hoan ta co:
ms = m,-a = 0,000961.6,934 = 0,006664(kg/s)
Goi niy (kg/s) la luu luong dung dch dam dac ra khoi binh phat sinh, ta co:

my = m, —m, = 0,006664 — 0,000961 = 0,0057(kg/s)

3.2.2 Binh phéat sinh

Nhiét lrong dung dich nhd éin nhin vaodé tao ra 1 (kg) bi tdc nhan lah
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tinh theo cong thir(2.15a) lag, = 3077,3114(k] /kg).

Vay, nhié luong dn thié cip cho dung dichat binh phét sinh 1a:

Qg = m,.q, = 0,000961.3077,3114 = 2,957(k//s).

3.2.3 Binh ngung tu

Nhiét luong 1 (kg) he nudéc nhara cho nué lam mat ta binh nging tu
tinh theo céng ther(2.56) la:q. = 2493,14(k] /kg).

Vay, nhié lugng ma i nudc toa ra trong qua trinh ngwy w tai binh ngung
la:

Q. = m,.q. = 0,000961 .2493,14 = 2.396(k]/s).

3.2.4 Binh bay hoi

Theo dilliéu bandau ta c6:Q, = 2.25(kJ/s).
3.2.5 Binh hap thu

Nhiét luvgng dung dich nhda cho nué& lam mat lairng wi 1 (kg) tac nhan
lanh di vao binh h@ thu tinh theo cong thoi(2.18b) lag, = 2924,8681 (k] /kg)
Vay, nhié lvong dung dch nhara cho nué lam méat tabinh hd thu 1a:

Qq = Mi,.q, = 0.000961x 2924,8681 = 2.81(k/J/s).
3.2.6 Binh héi nhiét

Nhiét leong traoddi gitra dung dich lodng va dungctidam dic ung ta
binh héi nhid tng Vi ni, = 0.000961(kg/s) tdc nhan lah bay ra tirbinh
phéat sinhdugc tinh nhr sau:

Qex = M. (@ — 1). (ig — i)
= 0,000961x(6,934 — 1).(242,8047 — 173,84)
= 0.393(kJ/s)

3.2.7 Kiém tra lai két gua tinh toan

Khao séat trén toan boéhthdng ta nha thay:



3.2.8 Hg¢ sé lam lanh ciia chu trinh (hé s6 COP)

3.3 Kiém tra d&p ung tir moi trwong.

Qg + Qe = Qc + Qq = 5.206(k] /kg)

Vay, cac ké& qua tinh toan trén da pdy.
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Qe

Q,

cop=Je - 22
B 2.957

= 0,761

Theo ngué tu internet ta c6 kg thing ké hirc xa mat troi tai sé qubc gia

trén thégisi.

Panel Generation Factors (Asia-Pacific)

Average panel generation factor (10 year average) kWh/m®/day

Count Year
ry City Latitude | Longitude | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg
AU Sydney 34°5 | 151°0'E |6.34 |6.68|487 | 3.6 |274| 26 | 267|353 |4.67|6.61|6.32| 6.6 |4.59
CN Hongkang 22°18'MN| 114°10°'E | 2,58 | 2.66 | 3.06 | 3.93 | 4.13 | 4.74 | 5.81( 4.95 | 4.68 | 4.05 | 3.56 | 2.93 | 4.18
ID Jakarta 6°11'S | 106°50'E|415]|459| 5 |4.894|488(4.71|509|546|5.66|5.36]|4.76|4.47 | 5.03
IR Tehran 35°40'N| B1°26'E |2.23|284|3.72|5.12| 598|732 7.2 | 641|559 39 |2.61]|2.02|4.58
IN Mew Delhi 28° N 77°E |3.68|447| 5.5 | 66 |7.08|6.55|5.01]|4.62]|5.11|4.99|4.15]3.42| 51
IN Bombay 1B*33'M| 72°32E | 522 |6.03 | 6.66 | 7.05|6.77|4.59 354 34 |472|539]|5.15| 4.8 |5.28
JP Tokyo 35°45'N|139°38'E|2.31|2599| 3.7 | 4.9 | 5.07| 447 |4.88| 542 | 382|298 | 2.5 |223] 4
KH Phnompenh |11°33'N| 104°51'E | 5.27 | 6.78 | 6.02 | 5.76 | 5.09 4.3 | 4.65]|4.07 | 4.34 | 4.41 | 4.BB | 5.03 | 4.85
KR Seoul 37T°31'N| 127°E |2.62| 3.4 |4.29|b5.24|563)|5.16|4.26( 4.6 | 3.99| 3.64 | 26 | 2.24 | 4.16
LA Vientiane 18°07'N| 102°35'E | 4.3 |494|552|574|511|4.24|4.22|14.19|461|4.2614.21]1424]|4.63
LB Beirut J3°54M | 35°Z28E |264| 34 |463|6.03|696| 79 |7.84|7.19|6.13| 45 |3.14]|2.44 | 5.68
MM Yangon 16°47'N| B6°09'E | 6.4 |6.06|665|669|5.14|3.24| 3.3 | 299 |4.12|4.51|4.82| 5.05|4.65
MY Kuala Lumpur | 3°07'N | 101°42'E |4.54 | 5.27 | 5.14 | 5.05| 4.8 | 498 | 4581 |4.78 | 4.54 | 4.51 |4.23| 4.07 | 4.7
PH Manila 14*37'N| 120°bB'E | 4.82 | 5.62 | 6.42 |6.75 | 6.19 | 496 |4.94 | 441 | 4.86 | 4.63|4.59| 4.5 | 5.22
S5G | Singapore City 1*N 103°E |443|5.52|5.06(5.05|462|4.66|4.51(4.61|449] 45 |3.88]3.93|4.61
TH Bang Kok 13°45'N| 100° 30'E | 4.42 |465|4.84 |5.03|475|3.77|4.22| 3.46 | 3.63|3.89|4.16| 4.4 |4.27
VN Hano 21°N | 105°54'E | 2.52 |2.54 | 3.81 |4.34 | 4.66 | 4.61 | 4.62| 4.62 | 457 | 3.64 | 3.29 | 3.17 | 3.89
YE Aden 12°50'N| 45°02'E | 545 |5.78|6.52 |6.48|6.71|6.72|6.33| 6.33 | 6.41|6.54 | 5.99] 5.39 | 6.22
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ngang
| “C % KW/ kPa ms *C *C-bng *C-bng
Th. 265 72.0% 5.26 100.7 24 26.8 0 512
Gidng 272 70.2% 567 100.7 3.0 28.0 0 482
Th. 284 69.9% 6.01 100.6 34 291 0 570
Hai 295 72.5% 585 100.4 3.4 292 0 585
Th. 29.0 77.8% 517 100.3 3.0 285 0 588
Ba 280 32.3% 485 1003 32 276 0 540
Th. 275 83.2% 478 100.3 3.4 272 0 543
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Dua vao bing théng sdrén ta th§ thoi diem vao khoaig thang 8 => thang 10

c6 thdng sb bé xa nho nhi vi day dang 1a mia mea. Ta che bic xa mit troi tai

thanh phé K chi Minh trung binh trong ngay la:
Qs = 4.57 kWh/rfid.
Chon hi& su hap thu bic xa nhiét cua collector dag ng la n= 0.702
Dién tich mai nha: Sm=9.2x8=73.6 m

Hé thng collector dag éng hip thu ning leong mit troi dwgc phan bd mot

phan mai nha cé dig tich Sc = 25
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Téng ning luong Collector nha dwoc trong ngay.
Q=@ X § xn=4.57x25 x0.702 =80.2 kWh.

Theo tinh toary phan truge ( 3.2 ), nhié lwgng én thiét cap cho dung dich ta
binh phat sinh la: Q= 2.957 kW
Nhiét lugng cn thiét dé may lanh hod dong lién tuc 24h 1a:
Q= 24 x2.957 =70.968 kWh
Tathy Q.>Q
Két luan: héthdng cé thécung ép lanh cho &n ho not cach lién tuc 24/24h.

e ——— 0 —

Nuwdve - viing | igt nam _'j
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Vi i dii liEu khi hdu | HanTETTIT =l |
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Mhistd6ngodi B Amtrong Bicxamdt  Apsudtkhi Téc dd gid Mhigt 45 trai Cdp nhigt B4 1am lah
troi dsi tréi hang quyén dat dd - ngay cdc ngay
ngay - durdng
ngana
mE: % KWhime/d kPa mis ' “C-bng “C-bng

Th. 17.0 80.3% 234 975 23 12.1 31 217

Giéng 17.9 83.2% 267 973 24 14.2 3 221

Th, 203 85.5% 2.80 97.0 22 18.2 0 319

Hai 243 85.1% 327 9.7 25 24 0 429

Th. 274 81.5% 477 96.4 24 249 0 539

Ba 283 80.2% 569 96.1 22 266 0 579

Th, 283 81.8% 5.16 9.0 23 268 0 593

Tw 287 83.8% 5.09 96.1 18 26.4 0 580

Th. 278 81.2% 4.36 9.6 18 245 0 534

Nam 254 78.8% 419 97.1 20 212 0 477

Th. 222 77.1% 368 97.4 20 17.5 0 366

Séu 18.4 75.8% 292 976 20 13.4 0 260
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Dua vao bing théng sdrén ta th§ thoi diem vao khoag thang 11 => thang 3
c6 théng sé bé xa nho nhi vi day dang 1a muaténg & mién Bic, thoi tiét rat lanh
nén sékhdng ding may hh. Ta chtinh tirthang 4dén thang 10. Chon hrxa miat
troi tai thanh phé Ha Wi trung binh trong ngay la:

Qs = 3.27 kWh/rfid.

Chon hia su hap thubuc xa nhiét caa collector dag dng 1a n= 0.702

Di¢n tich mai nha: Sm=9.2x8=73.6 m

Hé thdng collector dag éng hp thu nang leong mit troi dugc phan bd mot
phan mai nha cé dig tich Sc = 35 i

Tong ning luong Collector nha duoc trong ngay.

Qc=Qx & xn=3.27 x35 x0.702 = 80.3 kwh.

Theo tinh toary phan trede ( 3.2 ), nhié lwong @n thié cip cho dung dich
tai binh phat sinh la: Q= 2.957 kW

Nhiét luong cin thiét dé may lanh hod dong lién tuc 24h Ia:

Q= 24 x 2.957 = 70.968 kWh
Tathiy Q.> Q
Két luan: héthéng c6 thécung ép lanh cho @n ho not cach lién tuc 24/24h.
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Chwong 4: SO SANH MAY LANH HAP THU VOl MAY LA NH THONG
THUONG DUNG PIEN.

4.1 Tinh cong suatdién dap ung cho nhu du lanh trong nam

Chon hid sui tiéu thudién cia may lnh lan = 0.8
Coéng suédién cn thiét dé tao ra 2.25 Kw lnh
Q4=2.25/0.8 =2.8125 Kw

Gia sir nhu @u lanh dia cin ho trung binh 1& 10h / ngay va méanh chy
khoang 75% cong suivi cé ltc chy, lic nghi
Tong cdng suétiéu thudién trong nim [a:
Qn=2.8125x4x 24 x 365x65 % =73912.5 kWh
Chon giadién th4p nhit caa dién lyc thanh phé K Chi Minh 1a: 990 Vnd /
1Kwh
Sé tién phd tra trong rim 1a; 73912.5 x 990 = 73 173 375 Vnd

4.2 So sanh hié qua cia may lanh hap thu so i may lanh dung dién & két

luan.

Nhu d& noio cac pha trede, viée sttdung may lmh hd thu c6 y nghia it lon
vé moi trrong va tid kiém nang leong. Qua Kt quatinh toanda cho ching ta tiya
r& hon vé loi ich aia may lamh hj thy. Néu dungdién chang ta spha mat hon 70
triéu. Tuy nhién chi phi da tu sé cao.

Bai viét nay tac giskhongdi sau vao chi phdau tu vi cha yu 1a da trén quan
diém la nghién &u cong nghdanéi dé tiét kiem nang luong, b vé madi treong. Tac
gia tin ring trong thd gian s téi s& c6 nhidi tng dung 6ng rdi ha vé linh vuc
may lanh h3 thy.

4.3 Kétluan
> May lanh h® thu 1a gii phap gép pha bao vé méi trrong va tid kiem nang
lrong.
> May lanh hj thu c6 At it chi tiét chuyén dong, k& cdu don gian. Vi vay, viéc

van hanh may lah kha dm gian, do tin dy cao, 1am vig it 6n va rung.
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> Chi phi vih hanh thp va c6 thép dungd nhitng nd thiéu dién.
> CO thédugc ap dung tréncnudc.
> Trong tuong lai ¢ thésé dugc sirdung Bng rdi ha va thay thémay lanh nén
hoi.
4.4 Céc két qua dé tai da lam dwoc
> Phan tich kéciu va nguyén ly hdadong aia may hnh Hip thu va so sanh \i¢
cac lod may lanh khac.
> Phan tich hig quacac ngudn nédg lrong sirdung cho may lah h thy ( Chi
yéu la ning luong mit troi )
> Dé xuat moé hinh maydnh h® thu st dung ring leong mit troi cho ain ho.
> Tinh toan thi¢ ké so bo may hnh ha thu HO/LIBr 1am hé thong diéu hoa
khéng khi cho #n ho cao ép.
> Kiém tra dap g ning luong tirmoi treong.
> So sanh hig quakinh té may lanh h thu sr dung nag leong ma troi véi
may lanh dung dié cho é&n ho cao ép
4.5 Nhitng yéu té cin bd sung détién téi viéc chétao may lanh hap thu vao
muc dich thuong mai hoa.
> Khao sat nhu &u caa khach hangdwiéc sirdung may lah hj thu.
> Nghién ¢tu su ha Vé linh vuc o khi, vt lieu dé c6 théché tao cac bo pha
cia may lnh dap ing cac thongsky thua da dua ra.
> Nhién aru bo diéu khién may Inh hod dong mbt cach linh hot va tu dong
trong cac twong hgp khac nhau.
> Giam thiéu tdi da gia thanhié c6 théphan plbi san pham trong nhidé tang 16p
xa hoi khac nhau.
> Van dong, tuyén trugn quiang ba tinh tha bio vé méi treong, tié kiem nang
lrgng va cac ga pham lién quan.
4.6 Hwéng phét trién caa luan vin
» Ung dung cac Kéqua nghién ¢u cia luan van dé thiét ké ché tao may lanh
hap thu H20/LiBr sirdung nig luong mit troi trong thue té cho @én ho, da dan
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thuong md hoa s pham.
> Du béao khaning sirdung may lah h3 thu nig luong cho cac ving migtrén

Ca nuoc.



60

TAILI EU THAM KHAO
[1]. L& Chi Hép (2008),May lanh hdp thutrong K thudt diéu hoa khéng khi,

NXB Dai hoc Quéc gia Tp. b Chi Minh.

[2]. Lé Chi Hig (2001),Ky thuit dieu hoa khéng khi, NXB Khoa hoc vayK
thuat.

[3]. Nguyén Duc Loi, Phan Van Tly (1996), Baidp ki thua lanh, NXB Giao

duc.

[4]. Nguyén Buc Loi (2008), Gido trinh tiét ké hé théng lanh, NXB Giéo duc.

[5]. Hoang An Qudc (2004), Xay dg phih mém thiét ké may lanh hjp thu H20-

LiBr, Luan van Thac si

[6]. Hoang Bnh Tin, L& Chi Hip (1997), Nhi¢ dong luc hoc ki thua, NXB Khoa

hoc va Ky thua.

[7]. R. Palacios Bereche, R. Gonzales Palomino, S. A. Nebral, Thermoeconomic
analysis of a single and double-effect H2O/LiBr absorption refrigeration
System, Interdisciplinary Centre of Energy Planning, University of Campinas -
UNICAMP, Campinas, Brazil.

[8]. http://www.minhha.vn/panel_generation_factor.html

[9]. http://www.google.com Absorption chiller.

[10]. http://www.google.com A review of absorption refrigeration technologies.
[11]. http://www.google.com Absorption refrigeration.

[12]. http://lwww.mcquay.com Absorption chiller. [26]. http://www.robur.com

Absorption chiller.

CACBANG ) LIEU VE CAC TINH CHAT NHIET BPONG VA
CAC BANG VE CAC THONG % NHIET VAT LY CUA DUNG
DICH H,O/LiBr
( Ngudn tirsach L& Chi Hig (2008), May lmh h# thu trong K thui diéu hoa
khong khi, NXBBai hoc Quéc gia Tp. H Chi Minh.)



Bang 1: Ap suat bdo hoa (kPa) cua dung dich H,O/LiBr

Nhiét d¢ cua dung dich,”C

Em:w

do.% | ¢ 10 20 30 40 50 60 70 80 90 100 110 120 130
0 | 06106 | 1,2266 | 2,3371 | 4,2410 | 7,3754 | 12,335 | 19,918 | 31,171 | 47,356 | 70,114 | 101,33 | 143,32 | 198,32 | 270,11
5 | 0,5986 | 1,2012 | 2,2931 | 4,1596 | 7.2260 | 12,079 | 19,518 | 30,544 | 46,409 | 68,714 | 99,325 | 140,39 | 194,65 | 264,91
10 | 05813 | 1,1666 | 2,2398 | 4,0396 | 7.0261 | 11,746 | 18,972 | 29,691 | 45,129 | 66,794 | 96,658 | 136,66 | 189,45 | 257,98
15 | 0,5586 | 1,1226 | 2,1465 | 3,8800 | 6,7594 | 11,306 | 18,265 | 28,598 | 43,463 | 64,394 | 93,192 | 131,86 | 182,65 | 248,91
20 | 0,5306 | 1,0666 | 2,0265 | 3,6930 | 6,4261 | 10,759 | 17,398 | 27,198 | 41,463 | 61,461 | 88,926 | 125,86 | 174,65 | 237.85
25 | 04933 | 0,9946 | 1,8798 | 3,4530 | 6,0128 | 10,066 | 16,292 | 25,598 | 38,930 | 57,595 | 83,460 | 118,26 | 164,12 | 223,85
30 | 04453 | 0,8986 | 1,6932 | 3,1331 | 5,4529 | 9,1592 | 14,839 | 23,331 | 35,464 | 52,662 | 76,527 | 108,39 | 150,79 | 206,65
35 | 0,3853 | 0,7773 | 1,4932 | 2,7198 | 4,7463 | 7,9993 | 12,986 | 20,398 | 31,197 | 46,529 | 67,728 | 96,258 | 134,12 | 183,98
40 | 03120 | 0,6333 | 1,2132 | 2,2265 | 3,9200 | 6,6128 | 10,799 | 17,065 | 26,264 | 39,197 | 57.328 | 81,726 | 114,39 | 138,65
45 | 0,2293 | 0,4693 | 0,9066 | 1.6798 | 2,9731 | 5,0662 | 8,3326 | 13,279 | 20,532 | 31,064 | 45,596 | 65,394 | 92,392 | 130,66
50 | 0,1466 | 0,3040 | 0,5933 | 1,1199 | 2,0132 | 3,4797 | 5.8262 | 9.4259 | 14,799 | 22,665 | 33,597 | 48,662 | 69,061 | 94,659
55 | 0,0773 | 0,1663 | 0,3360 | 0,6533 | 1,1999 | 2,1332 | 3,6397 | 6,0262 | 9,2659 | 14,332 | 21,731 | 31,997 | 46,663 | 66,661
60 - | 0,0813 | 0,1733 | 0,3600 | 0,6933 | 1,2532 | 2,1332 | 3,5864 | 5,7995 | 9,1992 | 14,132 | 21,332 | 31,197 | 45,063
65 - - - | 0,2000 | 0,3933 | 0,7266 | 1,2932 | 2,1998 | 3,6664 | 5,7328 | 8,7992 | 13,332 | 19,732 | 28,53
70 - - - - - - - 1,2599 | 2,1065 | 3,4397 | 53995 | 8266 | 12,132 | 17.465




Bang 2: Entanpy (kJ’kg) cua dung dich H:O/LiBr

Nhiét dd ciia dung dich ,°C

0 10 20 3 40 5 60 70 80 S0 100 110 120

418,7 | 4605 | 5024 | 5443 | 586,2 6699 | T11,8 | 7536 | 7955 | 8378 | 880,1 9224

L

392,77 | 432,1 | 4718 | 511,2 | 5506 629,7 | 669,5 | TOB,8 | 7482 T88,0 | 829,0 868,3

10 3672 | 4044 | 441,7 | 478,1 | 5154 5899 | 627.6 | 6644 | T02,1 | 7394 | T78,3 | Bl14.8
5 342,1 | 376,8 | 411.1 | 4459 | 481,1 551,0 | 586,2 | 621,3 | 656,5 | 692,1 | T27.7 | 7628
0 3178 | 3492 | 3814 | 414,1 | 446,7 512,5 | 545,5 | 578,06 | elL,7 | 044,68 | ©78,7 | 7113

(5 ]

L

3
203,5 | 3228 | 352,5 | 3835 | 4137 475.6 | 506,2 | 537,2 | 568,1 | 598,77 | 630,5 | 6611

30 | 270,5 | 2973 | 3249 | 3534 | 3814 4392 | 468,1 | 496,6 | 5259 | 554.8 | 584,1 | 612,9
35 | 247,8 | 272,6 | 208,1 | 3245 | 3508 4044 | 4312 | 4584 | 4852 | 512,0 | 539,7 | 566,5
0 | 2273|2495 | 273.0 | 297,7 | 3224 3722 | 397,3 | 4224 | 4480 | 472,7 | 4986 | 5234
45 | 2089 | 2294 | 251,2 | 273.8 | 2973 343,7 | 3672 | 391,0 | 4141 | 4379 | 461,8 | 4852
50 | 195,1 | 213,9 | 234,0 | 2554 | 276,7 321,1 | 343,3 | 3659 | 3885 | 411,6 | 434,6 | 4576
55 | 189,2 | 2064 | 225,7 | 2453 | 2659 3073 | 328,7 | 350,0 | 3714 | 393,1 | 4149 | 436,7
- | 209,8 | 2273 | 245.8 | 2654 304,8 | 3249 | 3450 | 3653 | 386,0 | 406,1 | 4270

- - - | 2546 | 2709 3094 | 328,2 | 347,1 | 3655 | 3852 | 404,9 | 424,

- - - - - - - 3354 | 352,5 | 370,5 | 3881 | 406,1 4237




Bang 3: Entanpy (kl’kg) ctia hoi cin bing véi dung dich long sdi

Ap sufit ciia dung dich léng séi, Pa (mmHg)

w..._w_,.“\w 267 | 400 | 667 33 | 1333 | 2666 | 4000 | 6666 | 9333 | 13322 | 26664 | 40000 | 66661 | 101325

2 | @ | @& | @™ | 0| @) | 30 | G0 | 70 | (00) | 2000 | (300) | (500) | (760)
0 - - 29215 [2929,9 | 2940,0 | 2960,1 | 2972,6 | 2989,0 | 3000,3 | 3012.8 | 3038,8 | 3055,1 | 3075,6 | 3094,5
5 - - 2922,0 | 2930,8 | 2940,8 | 2960,5 | 2973,0 | 2989,8 | 3001,1 | 3013,6 | 3040,0 | 3055.9 | 3076,9 | 30957
10 - - 29232 [ 2931,6 | 2941,6 | 2961,7 | 2974,3 | 2990,6 | 3002,4 | 30144 | 3041,3 | 3057.6 | 3078,6 | 30974
15 - - | 2924,1 [2932,8 | 2942,5 | 2962,6 | 2975,1 29923 | 3003,6 | 3016,2 | 3043,4 | 3059,7 | 3080,2 | 30993
20 - - 29253 | 2934,1 | 2944,2 | 2964,2 | 2977,2 | 2994,0 | 3005,3 | 3018,3 | 3045,5 | 3061,8 | 3082,7 | 31024
25 - - 29262 | 2935,8 | 2946,2 | 2966,8 | 2979,3 | 2996,5 | 3008,2 | 3021,2 | 3048,0 | 3064,7 | 3086,1 | 3106,
30 - - 2929,5 | 2939,1 | 2949,2 | 2970,1 | 2982,7 | 2999,8 | 3011,6 | 3024,5 | 3052,6 | 3069,3 | 3091,5 | 3111.,6
35 - | 2920,3{2933,7 | 2942,5 | 2953,0 | 2973,9 | 2986,9 | 3004,9 | 3017,0 | 3030,4 | 3058,4 | 3075,6 | 30982 | 31187
40 - 29253 (2939, | 2948,8 | 2958,8 | 2980,6 | 2993,6 |3012,0 | 3024,5 | 3037,9 | 3066,8 | 30840 | 31074 | 31284
45 |2923,2 (29333 [2947.5 | 2957,1 | 2968,0 | 2989,8 | 3003,6 | 3022,4 | 3034,6 | 3048.8 | 3078,1 | 3096,1 | 3120,0 | 31414
50 | 2934,5 | 2945,0 | 2958,8 | 2968,9 | 2979,7 | 3002,4 | 3014,9 | 3035,8 | 3048,0 | 3063,1 | 3093,2 | 3112,5 | 3138,4 | 3160,2
55 | 2950,0 | 2961,3 | 2976,4 | 2986.4 | 2997,7 | 3020,8 | 30354 | 3054,7 | 3068,5 | 30832 | 3114,1 | 3133,0 | 3158,1 | 3181,1
60 |2967,6 | 2979,3 | 2993,1 | 3003,6 | 3015,8 | 3039,2 | 3053,8 | 3073,9 | 3087,8 | 3103,7 | 3135,1 | 3163,1 | 3182,8 | 32058
65 |2983,1 | 29944 [ 3010,3 | 3021,6 | 3032,9 | 3056,8 | 3072,7 | 3094,5 | 3109,1 | 3125,0 | 3158,5 | 3179,9 | 3209,6 | 3234,3
70 - - ] - - | 3077,7(3094,5 | 31166 | 3132,1 | 3147,6 | 3184,9 | 3206,7 | 32393 | 32649




Bang 4: Entropy (kJ/’kg.’K) cua dung dich H;O/LiBr

Néng Nhiét dj cia dung djch,°C
do % | ¢ 10 20 30 40 50 60 70 80 90 100 110 120 130
0 | 3,404 | 3,554 | 3,701 | 3,839 | 3,977 | 4,107 | 4237 | 4,358 | 4,480 | 4,597 | 4,710 | 4,823 | 4,932 | 5,037
5 | 3299 | 3,437 | 3,576 | 3,710 | 3.853 | 3.961 | 4,082 | 4,199 | 4312 | 4421 | 4,530 | 4,639 | 4,739 | 4,840
10 | 3,178 | 3,312 | 3437 | 3,563 | 3.684 | 3.802 | 3,915 | 4,024 | 4,132 | 4273 | 4338 | 4,442 | 4,534 | 4,631
15 | 3,052 | 3,178 | 3,295 | 3,412 | 3,525 | 3,634 | 3,743 | 3.848 | 3,948 | 4,044 | 4,141 | 4,237 | 4325 | 4,417
20 | 2,926 | 3,044 | 3,153 | 3262 | 3,366 | 3471 | 3,571 | 3,672 | 3,768 | 3,860 | 3,948 | 4,040 | 4,120 | 4,204
25 | 2,797 | 2,901 | 3,006 | 3,107 | 3.203 | 3,303 | 3,395 | 3.488 | 3,580 | 3,663 | 3,747 | 3,831 | 3.910 | 3.986
30 | 2,650 | 2,746 | 2,843 | 2,935 | 3,027 | 3,119 | 3207 | 3.291 | 3374 | 3458 | 3,534 | 3,613 | 3.684 | 3,756
35 | 2,500 | 2,587 | 2,675 | 2,750 | 2.847 | 2,931 | 3,010 | 3.004 | 3,169 | 3,245 | 3,320 | 3,391 | 3438 | 3.321
40 | 2,349 | 2,428 | 2,508 | 2,593 | 2,671 | 2,751 | 2,826 | 2,901 | 2,973 | 3,044 | 3,111 | 3,178 | 3,241 | 3,299
45 | 2,198 | 2,273 | 2,345 | 2,420 | 2,495 | 2,566 | 2,642 | 2,709 | 2,780 | 2,843 | 2,910 | 2,968 | 3,031 | 3,081
50 | 2,039 | 2,110 | 2,177 | 2,244 | 2,315 | 2,382 | 2,453 | 2,520 | 2,583 | 2,650 | 2,709 | 2,772 | 2,826 | 2,880
55 | L8R8 | 1,951 | 2,018 | 2,081 | 2,148 | 2,211 | 2278 | 2.340 | 2399 | 2,462 | 2,520 | 2,575 | 2,629 | 2,680
60 - 1,706 | 1.835 | 1,013 | 1,076 | 2,039 | 2,102 | 2,160 | 2,219 | 2278 | 2,332 | 2,382 | 2,432 | 2,483
63 - - : 1,784 | 1,838 | 1,892 | 1,951 | 2,005 | 2,060 | 2,110 | 2,164 | 2,215 | 2,261 | 2,303
70 - - 2 - - . - 1,884 | 1,930 | 1,980 | 2,026 | 2,072 | 2,114 | 2,152




Bang 5: Entropy (kJ/kg.°K) cua hoi cdn bang véi dung dich long sbi

Ap suit cia dung dich léng sdi, Pa (mmHg)

Nin

_n.m__,w 267 400 667 933 1333 | 2666 | 4000 | 6666 | 9333 | 13322 | 26664 | 40000 | 66661 | 101325
Vo (2) (3) (5) (T) (10) (20) (30) (50) (70) (100) | (2000 | (300) | (500) | (760)
0 - - 12,560 | 12,439 112,313 (12,062 | 11,916 | 11,736 | 11,618 | 11,493 | 11,254 | 11,116 | 10,944 | 10,802
5 - - 12,565 [ 12,443 | 12,318 | 12,066 | 11,916 | 11,740 | 11622 [ 101497 | 11,258 | L1116 | 10,944 | 10,802
10 - - 12,569 | 12,452 1 12,318 [ 12,070 11,920 | 11,744 | 11,627 | 11,501 | 11,258 | 11,120 | 10,948 | 10,806
15 - - 12,569 | 12,456 | 12,322 [ 12,075 | 11,924 | 11,748 | 11,631 | 11,505 | 11,262 | 11,124 | 10,953 | 10,814
20 - - 12,573 | 12,464 | 12,326 [ 12,079 | 11,932 | 11,752 | 11,635 | 11,510 | 11,267 | 11,133 | 10,961 | 10,819
25 - - 12,581 | 12,472 1 12,334 [ 12,087 | 11,941 [ 11,761 | 11,639 | 11,518 | 11,279 | 11,141 | 10,969 | 10,831
30 - - 12,590 (| 12,477 | 12,343 | 12,100 | 11,949 | 11,769 | 11,6352 | 11,526 | 11,292 | [ 1,134 | 10,982 | 10,844
35 - 12,786 | 12,606 | 12,489 | 12,355 | 12,116 | 11,966 | 11,786 | 11,669 | 11,543 | 11,308 | 11,170 | 10,999 | 10,860
40 - 12,816 | 12,632 | 12,506 | 12,376 | 12,138 | 11,987 | 11,807 | 11,690 | 11,564 | 11,329 | 11,196 | 10,024 | 10,886
45 | 12,996 | 12,845 | 12,661 | 12,535 | 12,410 | 12,167 | 12,016 | 11,836 | 11,719 | 11,597 | 11,363 | 11,225 | 10,053 | 10,919
50 | 13,042 12,883 | 12,699 | 12,569 | 12,456 | 12,204 | 12,054 | 11,878 [ 11,932 | 11,639 | 11,401 | 11,271 | 11,099 | 10,965
55 | 13,092 12,937 | 12,749 | 12,632 | 12,502 | 12,259 | 12,112 | 11,926 [ 11,815 | 11,694 | 11,459 | 11,321 | 11,154 | 11,011
60 | 13,146 | 13,000 | 12,803 | 12,690 | 12,556 | 12,318 | 12,167 | 11,987 [ 11,870 | 11,748 | 11,514 | 11,380 | 11,212 | 11,074
65 | 13,205 13,054 | 12,862 | 12,740 | 12,619 | 12,368 | 12,221 | 12,041 [ 11,928 | 11,807 | 11,572 | 11.442 | 11,279 | 11,141
70 | 13,268 | 13,105 | 12,912 | 12,799 | 12,665 | 12,426 | 12,280 | 12,104 [ 11,987 | 11,865 | 11,635 | 11,510 | 11,350 | 11,212




Bang 6: Khdi lugng riéng (kg/m®) cuia dung dich H,O/LiBr

Nhiét dé ciia dung dich, °C

Ning

d.% 0 20 30 40 50 60 70 80 90
0 999,8 998,2 995,7 992,2 988,0 983.2 977, 9718 965,3
5 1036 1034 1032 1028 1024 1015 1007 998 988
10 1075 1072 1069 1065 1060 1054 1046 1036 1025
15 1118 1113 1110 1106 101 1096 1090 1082 1074
20 1164 1159 1153 1151 1146 1141 1135 1129 1123
25 1215 1208 1204 1198 1193 1188 1183 1178 1172
30 1267 1259 1255 1250 1245 1240 1234 1228 1222
35 1326 1317 1312 1307 1302 1297 1292 1287 1282
40 1391 1381 1376 1371 1366 1361 1356 1351 1346
45 1463 1452 1446 1440 1435 1430 1425 1420 1415
50 1544 1533 1527 1521 1515 1509 1503 1497 1491
55 1632 1622 1616 1610 1603 1596 1590 1584 1578
60 - 1719 1712 1706 1699 1692 1686 1679 1672
65 - - - 1810 1803 1795 1787 1779 1772
70 - - - - - - - 1926 1915




Bang 7: Nhiét dung riéng dang ap (kJ/kg.dé) cua dung dich H,O/LiBr

Ning Nhiét do cia dung dich, °C

dg,% | ¢ 10 20 30 40 50 60 70 80 90 100 | 110 | 120 | 130
0 | 4216 | 4,191 | 4183 | 4,178 | 4,178 | 4,183 | 4,187 | 4,191 | 4,195 | 4204 | 4,216 | 4,220 | 4245 | 4,266
5 | 3,936 | 3,920 | 3.944 | 3,948 | 3,958 | 3,961 | 3965 | 3,969 | 3,977 | 3,986 | 3,994 | 4,007 | 4019 | £,036
10 | 3,663 | 3,688 | 3,705 | 3,714 | 3,718 | 3,726 | 3,735 | 3,739 | 3,743 | 3,751 | 3,760 | 3,768 | 3,781 | 3,789
15 | 3400 | 3,450 | 3,483 | 3492 | 3,49 | 3,504 | 3508 | 3.525 | 3,534 | 3.542 | 3.546 | 3,550 | 3,559 | 3,563
20 | 3,140 | 3,203 | 3.249 | 3266 | 3,278 | 3,291 | 3295 | 3,303 | 3,312 | 3320 | 3,324 | 3,324 | 3,328 | 3,328
25 | 2,885 | 2,964 | 3,023 | 3,048 | 3,065 | 3,073 | 3,081 | 3,090 | 3,098 | 3,102 | 3,107 | 3,111 | 3,111 | 3,111
30 | 2,646 | 2,734 | 2,805 | 2.834 | 2,859 | 2,872 | 2.885 | 2,893 | 2.897 | 2,901 | 2,901 | 2,906 | 2,901 | 2,901
35 | 2424 | 2,533 | 2,600 | 2,633 | 2,639 | 2,671 | 2684 | 2,692 | 2,696 | 2,700 | 2,700 | 2,696 | 2,596 | 2,69
40 | 2219 | 2,315 | 2,403 | 2,453 | 2.474 | 2,495 | 2,504 | 2.516 | 2,520 | 2,525 | 2.520 | 2,516 | 2.508 | 2.504
45 | 2,026 | 2,131 | 2,232 | 2,278 | 2,311 | 2,332 | 2,349 | 2,357 | 2,366 | 2370 | 2,366 | 2,366 | 2,366 | 2,36
50 | 1.842 | 1,959 | 2,081 | 2,135 | 2,173 | 2,194 | 2211 | 2219 | 2,223 | 2223 | 2,219 | 2,219 | 2,219 | 2,219
55 | 1,687 | 1,809 | 1,951 | 2,010 | 2,047 | 2,068 | 2,085 | 2,098 | 2,106 | 2,110 | 2,110 | 2,110 | 2,110 | 2,110
60 - - 1,842 | 1,901 | 1,938 | 1,859 | 1980 | 1,993 | 2,001 | 2,010 | 2,018 | 2,018 | 2,018 | 2,018




Bang 8: He s6 dan nhiét (W/m.d6) cua dung dich H,O/LiBr

Néng Nhiét d ciia dung dich, °C
do,% 0 10 20 30 40 50 60 70 80
0 0,552 | 0,578 | 0,598 | 0,614 | 0,628 | 0.641 | 0,651 | 0,661 | 0,669
5 0,541 | 0,565 | 0,585 | 0,601 | 0,614 | 0.627 | 0,637 | 0,647 | 0,655
10 0,528 | 0,552 | 0,571 | 0,587 | 0.600 | 0.613 | 0,622 | 0,632 | 0,640
15 0,514 | 0,537 | 0,556 | 0,571 | 0,584 | 0.597 | 0,606 | 0614 | 0,623
20 0,499 | 0,522 | 0,541 | 0,555 | 0,568 | 0.579 | 0,588 | 0,597 | 0,605
25 0,484 | 0,506 | 0,524 | 0,538 | 0,550 | 0.562 | 0,571 | 0,579 | 0,586
30 0,468 | 0490 | 0,506 | 0,520 | 0,531 | 0.543 | 0551 | 0,559 | 0,566
35 0,452 | 0473 | 0,490 | 0,502 | 0,514 | 0524 | 0534 | 0541 | 0,548
40 0,437 | 0457 | 0473 | 0486 | 0498 | 0507 | 0516 | 0,523 | 0,529
45 0,423 | 0442 | 0457 | 0470 | 0481 | 0491 | 049 | 0506 | 0,512
50 0,409 | 0428 | 0,442 | 0455 | 0465 | 0474 | 0481 | 0488 | 0,495
55 3,393 | 0412 | 0426 | 0437 | 0.448 | 0457 | 0464 | 0470 | 0477
60 . - 0408 | 0419 | 0428 | 0437 | 0444 | 0450 | 0456
Bang 9: D6 nhot dong luc hoc (u. 10, Pa.s) cua dung dich H,O/LiBr
Néng Nhiét do ciia dung dich,"C
do,% | o 10 | 20 30 | 40 50 60 70 80 90 | 100
0 | 1,789 | 1,038 | 1,003 | 0,798 | 0,652 | 0,546 | 0,466 | 0,404 | 0,355 | 0,315 | 0,283
5 | 1,844 | 1,388 | 1,086 | 0,877 | 0,72 | 0,609 | 0,528 | 0,463 | 0,419 | 0,376 | 0,342
10 | 1,936 | 1.482 | 1,179 | 0,962 | 0,794 | 0,679 | 0,600 | 0,534 | 0,477 | 0.436 | 0,394
15 | 2,069 | 1,585 | 1,269 | 1,044 | 0,863 | 0,738 | 0.646 | 0,578 | 0,520 | 0,473 | 0,442
20 | 2,213 | 1,708 | 1,379 | 1,132 | 0,944 | 0,802 | 0,707 | 0,636 | 0,576 | 0,528 | 0,480
25 | 2,406 | 1,841 | 1,511 | 1,24 | 1,03 | 0,871 | 0,772 | 0,687 | 0,625 | 0,575 | 0,525
30 | 2,674 | 2,06 | 1,687 | 1,339 | 1,163 | 0,984 | 0.855 | 0,765 | 0,700 | 0,636 | 0,584
35 | 3,011 | 2,341 | 1,911 | 1,588 | 1,308 | 1.12 | 0,986 | 0,873 | 0,799 | 0718 | 0,664
40 | 3,492 | 2,745 | 2,211 | 1,831 | 1,536 | 1,318 | 1,158 | 1,031 | 0,926 | 0,842 | 0,771
45 | 4,391 | 3,456 | 2,731 | 2,271 | 1,901 | 1,636 | 1.430 | 1,268 | 1,151 | 1,033 | 0,93
50 | 5,807 | 4,567 | 3,635 | 2,979 | 2,495 | 2,122 | 1,841 | 1,624 | 1,445 | 1,298 | 1,173
55 | 8,408 | 6,429 | 5,191 | 4,283 | 3,543 | 2,999 | 2,587 | 2,243 | 1,981 | 1,799 | 1,651
60 . - | 8478 | 6,628 | 5,41 | 4,537 | 3,859 | 3,322 | 2.906 | 2,608 | 2,415
63 , : - . - | 7.410 | 6,067 | 5,075 | 4323 | 3,575 | 3,299




Bang 10: Do nhot dong hoc (v.1 0°.m%/s) cua dung dich H,O/LiBr

Néng Nhiét dj cua dung dich, °C

do,% | ¢ 10 | 20 30 | 40 50 | 60 70 80 90 | 100
0 1,77 | 13 | L0 | 08 | 0,66 | 055 | 047 | 041 | 0365 | 0,325 | 0,295
5 1,78 | 134 | 1,05 | 0,85 | 0,70 | 0,595 | 0,52 | 046 | 042 | 0,38 | 0,350
10 | 1,80 | 1,38 | 1,10 | 0,90 | 0,745 | 0,64 | 0,57 | 0,51 | 046 | 0,425 | 0,390
15 | 1,85 | 142 | 1,14 | 094 | 0,78 | 0,67 | 0,59 | 0,53 | 048 | 0.44 | 0415
20 19 | 147 | 1,09 | 098 | 082 | 0,7 | 0,62 | 036 | 0,51 | 0.47 | 0,530
25 | 198 | 152 | 125 | 1,03 | 086 | 0,73 | 0,65 | 058 | 0,53 | 0.49 | 0,450
30 | 2,11 | 1,63 | 134 | 1,11 | 093 | 09 | 069 | 0,62 | 057 | 0,52 | 0,480
35 | 227 | 1,77 | 145 | 121 | 1,00 | 086 | 0,76 | 0,68 | 0,62 | 0,56 | 0,520
40 | 251 | 1,98 | 1.6 | 1,33 | 1,12 | 0,965 | 0.85 | 0,76 | 0,685 | 0,625 | 0,575
45 | 300 | 237 | 188 | 1,57 | 1,32 | 1,14 | 0,995 | 0,89 | 0,81 | 0,73 | 0,660
50 | 3,76 | 296 | 237 | 1,95 | 1,64 | 1.4 | 1,22 | 1,08 | 0,965 | 0,87 | 0,790
55 | 515|395 | 32 | 265 | 22 | 1.87 | 1,62 | 141 | 1,25 | 1,14 | 1,050
60 - - | 493 | 387 | 317 | 267 | 228 | 1,97 | 1,73 | 1,56 | 1,450
63 - - - - - | 411 | 338 | 2,84 | 243 | 2,12 | 1,870

Bang 11: Strc cing bé mit (5.10%, N/m) cua dung dich H,O/LiBr

Nong Nhiét dé cua dung dich, °C

do,% | 10 | 20 | 30 ] 4 [ s0] 6 | 70| 80 | 9 | 100
0 | 7,66 | 745 | 726 | 7,07 | 692 | 6,71 | 6,58 | 642 | 6,26 | 6,11 | 595
5 770 | 7,51 | 734 | 7,18 | 7.01 | 6,86 | 6,73 | 6.59 | 648 | 6,36 | 6,23
10 | 776 | 7.60 | 7.43 | 7.29 | 7,13 | 7.00 | 6,88 | 6,77 | 6.66 | 6.56 | 6,45
15 | 7.85 | 7.69 | 753 | 739 | 724 | 7.12 | 6,99 | 6,89 | 6,79 | 6.69 | 6,62
20 | 793 | 7,79 | 765 | 751 | 737 | 724 | 7,14 | 7,04 | 6,94 | 687 | 6,76
25 | 804 | 7,90 | 777 | 7.63 | 7.50 | 736 | 7.26 | 7.16 | 7.07 | 7.00 | 6,91
30 | 818 | 804 | 791 | 775 | 765 | 752 | 741 | 731 | 727 | 7.15 | 7,07
35 | 832 | 817 | 805 | 793 | 7,79 | 7.68 | 7,58 | 7.49 | 7.41 | 732 | 7.25
40 | 846 | 829 | 820 | 8,08 | 802 | 787 | 7,77 | 7.68 | 7,60 | 7,52 | 7.44
45 | 8,65 | 852 | 839 | 828 | 817 | 807 | 798 | 7.88 | 782 | 7.75 | 7.65
50 | 8.8 | 8,74 | 861 | 851 | 840 | 830 | 8,21 | 814 | 805 | 7.98 | 791
55 | 9,00 | 897 | 887 | 878 | 8,67 | 857 | 849 | 840 | 833 | 826 | 8,19
60 - - | 917 | 905 | 895 | 886 | 8,78 | 8.69 | 862 | 855 | 851
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bang dia dung dich H,O/LiBr
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