26 * NLN - 105 " 5/2012

DANH GIA HIEU QUA KY THUAT KHI UNG DUNG ONG NHIET TRONG TRUGNG VAO
AHU TRONG CAC HE THONG DIEU HOA KHONG KH
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GS.TS LE CHI HIEP, Trwong DH Bach khoa TP Hé Chi Minh

I, DAT VAN DE

Ngay nay. cling véi su phat trién kinh té cda ¢a
nude, nhu cau vé didu hoa khong khi néi dang phat
trién manh mé. Tuy theo timg diéu kién cu thé ma
hé thdng BHKK s& c6 nhirng yéu ciu khac nhau vé
nhiét do va @6 &m, nham tao mdi trudng lam viéc
thodl mal cho con ngudi cing nhw §&m bao chat
lrgmg va yéu cau cla cac qui trinh cdng nghé. Nhur
ching ta 43 biét, lvong dién nang s dung cho cac
hé thong lanh néi chung va cho hé thdng BHKK nél
néng la twong ddi Ion. Néu nhu cd mot gidi phap tiét
kiém nang lrong cho cac hé théng BHKK thi ltong
dién nang tiét kigm duoc s& khéng phai 1a nhé

Xuat phat tiy van & trén, gidl phap trng dung 6ng
nhiét trong truéng vao AHU trong cac hé théng
PHKK 1a mdt giai phap moi dang duoc quan tam
nghi&n ciu nham tidt kiém nang lrong

IIl. CO SO LY THUYET

B4l v&| nhiing khong gian didu hoa co 13i nhigt
&n cao, dé co thz tach dugc nhiéu dm, phuong an
kj thuat thuémg duge cac nha thidt ké lya chon 13
gidm nhiét 46 sdi cia méi chét trong dan lanh hodc
gidm nhiét 40 cUa chét tal lanh. Didu nay s& lam
tang nang suét lanh clia hé théng,

D6l v&i nhirng khong gian diéu hoa yéu ciu gia
nhiét khong khi sau khi ra khéi dan lanh, mubn thyc
hién duoc didu ndy, phai diéu chinh duoc trang thal
khong khi sau khi ra khéi dan lanh cia AHU. Thyc
t&, bién phap k§ thuat thwdng dugc lva chon [a sl
dung thém thiét bi gia nhiét cho khong khi vira ra
khéi dan lanh. Thong thudng cac nha san xuét
thuong sir dyng thiét bi gia nhiét bing dién tr& adt
néng nén hiéu qua cta hé thdng gidm

Van dé dugc @it ra 13, néu nhu c6 mot bign
phap k§ thuat nhdm tang kha nang tach dm clia dan
lanh ma khéng gidm nhiét 46 sbi clia méi chat trong
dan lanh, khéng gidm nhiét 6o cla chat téi lanh
trong cac khong gian diéu hda co tai nhiét &n cao.
Hoac ¢ thé thay ddi trang thai cla khdng khi vira ra
khéi dan lanh @di v&i nhirng khong gian dieu hoa
¢an gia nhiét khong khi sau khi ra khdi dan lanh, thi
kha nang tiét kiém nang lweng cho hé thdng 1a diéu
tat yéu

Dé gidi quyét nhirng van @& trén, trong bai bao
nay d& cap dén viéc két hop dng nhiét trong truéng
vao AHU cé thé dam bdo cac yéu cdu vé k§ thuat
trong cac khéng gian diéu hoa cé tai nhiél an cao
cOng nhu trong cac khéng gian diéu héa can gia

nhiét khang khi sau khi ra khdi dan lanh ma khong
can phai giam nhiét dé sbi cia mél chat trong dan
lanh, gidm nhiét d6 cOa chat tai lanh ma khong can
dung thiét bj gia nhiét béng dién trd.

I1.1. Giai phép ldp dat éng nhiét trong trwéng
vao hé théng DHKK

a. So dé nguyén ly

Véi nhirng @ac tinh clda éng nhiét trong truong,
dyra trén nguyén ly hoat ddng cua so dd thang, ta co
thé s dung 6ng nhiét trong trudng nham thay thé
cho thiét bj gia nhiét, va tang kha nang tach am theo
so @b hinh 1,

Hinh 1. Gidi phédp ldp dait éng nhiét trong
truong vao so do thang

Trén hinh 1. trang thai khdng khi duoc ky higu nhu
sau:

N. Khéng khi ngoai trol; H': Khéng khi vira ra
khol phan soi clia dng nhiét, O Khéng khi vira ra
khéi dan lanh; V': Khéng khi vira ra khdi phén
ngung clia éng nhiét; V: Khdng khi théi vao (sau khi
xtr Il nhiét dm); T: Khong khi trong phong

Cac thiét bj trong AHU gém:

1. Clra |4y gi6 tuoi, 2. BO loc, 3. Dan lanh,
4. Ong nhiét trong tredng; 5. Dan phun &m bd sung,
6. Quat li tam; 7. Miéng thdi; 8. Khéng gian can didu
hoa; 9. Quat théi gié.

b. Dac diém khi ldp dat ong nhiét trong
trwdng véao hé théng

- Hé théng c6 st dung thiét bj gia nhigt bing
dién tr&r

Thiét bj gia nhiét bang dién tr& dugc sir dung
trong hé thong DHKK véi muc dich gia nhigt cho
khong khi sau khi ra khéi dan lanh. Hinh vé dudi day
thé hién qua trinh bién @i trang thai khong khi khi
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qua dan lanh va qua thiét bj gia nhiét bang dién tr&
trong hé théng.

" Khing khi vie
T w=36°C,
T By=36%

lo=125"C u#l dy=21 g5

Khing kid
boh =

Hinh 2. Thay &1 trang thai clia kihing i ki i théng
©6 slecung thide by gla vhidt bing dén 16

- Hé théng c6 str dung éng nhit trong truémg

Khi st dyng 6ng nhiét trong truedng, trang thai
khang khi khi qua ong nhiét trong trudng clng cé
sy thay @dl. Hinh v& 3 thé hién qua trinh bién dbi
trang thai cla khéng khi khi qua dan lanh va qua
&ng nhiét trong trueng trong hé théng.

dy=dy" =21 gkg;
£ ';- 88k / kg

Hnh 3. Thay dd1
Ik théng <6 sik dyng bng nhige rrong trudmg

thai cia khéng khi ki

- Khd nang ting hap thy nhiét n cia hé
théng c6 str dung éng nhiét

Do khong khi sau khi di qua phan séi cia éng
nhiét s& dugc lam lanh so bd nén kha nang hép thy
nhiét &n cla hé théng ¢ sir dyng éng nhiét sé& tang
Ién so voi hé théng binh thuéng (khdng st dung
éng nhiét).

1.2, Higu qua k§ thudt khi I&p aat dng nhiét
trong trwong vao AHU

Vigc sir dyng hé théng BHKK cé I&p dat éng
nhiét trong truong va hé théng binh thudng (khong
I&p aat éng nhiét trong trudng, khong gia nhiét
khéng khi truée khi thdi vao khéng gian cAn didu
hoa) tuy tredng hop, can cir vao db thi | — d bidu

di&n qua trinh bién @i cla khong khi trong ca hai
hé thdng cho tirng treeing hep (Chon so d6 thing
cho qua trinh danh gia) sé cé nhirng khac biét

1. Vi DY TINH TOAN:

Cho so @8 didu hoa khdng khi dang thang voi
céc thdng sé nhw sau.

+ Nhiét thira Q=150 kW, dm thira W=54 kg/h

+ Thong s6 khong khi ngodi trdi

ty = 36°C, @), =56%

+ Thong sb khéng khi trong khéng gian diéu hoa:
tr=25C. @ =50%

+ Yéu chu nhiét dd gi6 théi vao t, = 15°C

Trwdng hop 1: Stv dung dién tré dé gia nhiét
khong khi:

Tra @b thi 1 - d ta co:
=36°C, Py =56% = iy = 90 ki/kg; dy =21 gkg;

tr=25°C, @y =50% < k= 51 kdkg, dr = 10 g/kg

Hé sé géc cua tia qua trinh
O, 150kW
=== =] Ih
Tl T Saagn 0k

Dyng dudrng qua trinh v&i hé sé géc bang
10000 kJ/kg

Giao clia duéng qua trinh va t, = 15°C 14 diém
vao ¢o |, = 37 kJ/kg. d, = 8.6 g/kg

T diém V ta dyng duéng thdng d giao voi
dudng @ = 95% ta dugc diém O

V& diém O b (to=125°C, @ =95%, o =35 kg,
do = 8,6 g/kg)

Luu lugng gib cap vao

L=Qy(ir—I, ) =150/(51-37)=10,7 kg/s

Cong suat lanh cla hé thdng BHKK:

Qo =L(In=1lo) =10,7( 90 — 35 )=588.5 kW

Céng sut tach am cla hé théng BHKK:

Wor=L(dy~do )=10,7(21-86)=13268 g/s

Céng sudt thiét bj gia nhiét dién tr& 68 gia nhiét
khéng khi ti

trang thai O dén diém thdi vao V.

Qy=L(ly=lo)=10,7(37 —35)=21,4 KW

Vay voi hé théng BHKK ding thiét bi gia nhiét
khéng khi bang dién tré ta co:

+ Cong suat dién cua hé thdng 1a:

Y0=0 + Qo =2L4+%

£
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Véi £ 14 he sb 1am lanh cla chu trinh

+ Cong suét tach 4m cia hé théng ding thiét bj
gia nhiét bang dién tr&

Wos = 132,68 g/s

Trwéng hop 2: Sir dyng éng nhigt dé gia
nhiét khéng khi

Ciing hé théng trén ta thay ddi dién trd gia nhiét
cdng suat Q, = 21,4 kW bang cum éng nhiét trong
trdng c6 cong suat Q; = Q; = 21,4 kKW,

Luc nay do khéng khi trvde khi dwa vao dan
lanh dwoc 1am lanh so bé khi qua phan soi cla
chum &ng nhiét nén ta chon diém O 14 giao gilra
dudng thang d di qua V va dudng @ = 95%

Ta x4c dinh dugc diém O co cac théng sb sau:

Qo i, =35k//kg , d,. =8,6¢/kg

Trang thal khong khi N' clia khéng khl ngoai trér
sau khi qua phan sdi cla chim éng nhiét 1a:

dn = dy = 21 g/kg;

» 214

=1, -%‘—=90-T63=38U/*g

+ Cong sudt lanh cia hé théng PHKK cé sl
dyng éng nhiét la:

Qoz=L( Iy —ig =10,7( 88 — 35 )=567,1kW

+ Cong suét tach 4m cda hé théng DHKK cb sir
dung éng nhiét;

Wez = L( dy — do) =10,7(21-8,6 )= 132868 g/s

+ Cong sult gia nhiét cla thiét bj gia nhiét gé
chuyén sang trang thal khong khi thdi vao tr O dén
trang thai V
v Qor =L{l=lo )=10,7(37 - 35)=214 kW

M& phan ngung cia chum &ng nhiét ¢d cong
suat Q, = 21,4 KW, vay thiét bi gia nhiét can dién
tré cb cdng suét Q, la:

Q; =Qp - Q; = 21,4KW-21,4kW= 0 kW

Vay dbl v&i hé théng dung éng nhiét trong
trudng ta cb:

+ Cong suét dién cla hé théng 1a:
50,6, Qa0 201
£ Hé sb [am lanh clia hé théng lanh

+ Cong suat tach 4m cla hé théng lanh la:

W = 132,68 g/s

Néu xét ca hai hé théng co cung hé sb lam lanh &
Tacdh: £Q-<XQ,

Woz = W,

Nghia 1a sl dyng 6ng nhiét trong AHU trong

truong hop nay sé tiét kiém dugce 21,4 kW tuong
duong vl 3,6%.

| 4
Hinh 4. Qué trinh thay ddi trang thai khéng
khi trén dé thj i-d

Hinh 4 trinh bay qua trinh thay 64i trang thai cia
khong khi trén db thi trong 2 truéng hop. dudng N-O-
V-T trong_ trrdng hop st dyung nhiét tr& gia nhiét
duwong N- O-V-T trong truéng hop sir dung 6ng

nhiét.
IV. KET LUAN:

Kha nang ong dung &ng nhiét trong hé thng
DHKK |4 rdt kha quan, nghién ciru nay 3 chira t'mg
dyng thuc tién cta éng nhiét, danh gia hidu qua v
k¥ thuat va kha nang tiét kiém nang lugng cia nd.

ABSTRACT

Today, the economic development of the country, the
demand for cooling technology in general, and air
conditioning in particular are obviously growing.
Depending on the air conditioning systems specific
conditions will have different temperature and humidity
requirements  This will create a comfortable working
environmenl for people, as well as for quality assurance
and for the process technologies requirements. It is
already known that the amount of electricity used for
refrigeration systems in general and air conditioning
systems In particular are relatively high. Il a solution to
save the energy for air conditioning systems consumption,
this will help save power not just at the minimal level.
Based on the aforementioned problem, a study on
application of solution using gravity heat pipe to AHU in
the air conditioning system to save energy can also be an
Interesting research,

This study will evaluate the application of solution
using gravity heat pipe to AHU In the air conditioning
systems in order to save energy.

Key word: Gravity heat pipe, AHU, Air conditioning

s S
s TAI LIEU THAM KHAO

[1]. L& Chi Hiép: K§ thust didu hoa khéng khi, NXB khoa hoc
va k thudt - 1998 '

[2). Ha Dang Trung, Nguyén Quan, Co s& k§ thudt didu vét
khang khi, Nha xut khoa hoc va k§ thudt - 1997

[3]. Nguyén Buc Lot Hudng din thiét k& hé théng @idu hod
khong khi, Nha xult ban khoa hoc va k§ thudt - 2003

(4] Hoang Binh Tin: Truyén nhigt & tinh todn thiét bi trao abi
nhiét, Nha xudt ban khoa hoc va k§ thuat - 2001

[5]. www.heatpipe.com
Phan bign: PGS. TS Nguyén Dire Loi




