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TOM TAT:Trén thé gidi, cong nghé tich triv lanh tir lau dwoc col la mét giai phap hitu
hiéu dé tang hiéu qua sir dung nding lwong & cdc hé thong lanh. Tuy nhién & Viét Nam, cdc thtet
bi tich trit lanh chira duoc sir dung nhiéu do gid thanh cdc thiét bi nhdp khdu qud cao. Bai viét
nay trinh bay mét nghién ciru ly thuyét va thuc nghiém vé thiét bi tich trit lanh dang bang tan
chady bén ngodi ong bang mé hinh véi mong muon ddy la budc khoi dau dé phé bién cong nghé
tich trit lanh tai Viét Nam trong mét tuong lai gan.

1. TONG QUAN

Trong mét vai ndm gén day, su phat tr1en manh vé kinh té & nudc ta d kéo theo sur gia ting
dang ké vé nhu cAu sir dung dién. Theo Tong Cong Ty bién Luc Viét Nam EVN, céc nha may
dién ciia EVN chi dap Ung khoang 42% tbng nhu ciu vé dién trong ca nuée [11]. Vi vay, su
thiéu hut dién nudc ta 1a khéng tranh khoi. Theo thong ké trong mot cao ¢ van phong hay mét
khach san thi lugng dién cdp cho hé thong didu hoa khong khi chiém tir 44 dén 55% téng lugng
dién tiéu thu [2]. Méc khéc, cac hé thng diéu hoa khong khi luén ludn duoc thiét ké lon hon tai
dinh ctia n6 va s6 gio dé hé thong lam viée ¢ phu tai dinh trong ngay 1a rét it, nén xét vé hiéu
qua kinh té 1a chua cao.

Pé giam phu tai dién vao gié cao diém va ning cao hidu qua kinh té cho cac hé théng diéu
hoa khong khi, viéc Gmg dung cong nghé tich trir lanh vao viéc cip lanh cho céc hé théng diéu
hoa khong khi 1a rat hop 1y va cén thiét.

2. NGUYEN LY CHUNG CUA CONG NGHE TiCH TRU LANH:

Nguyén ly chung cua cac hé théng tich trit lanh 14 tich trir lanh duéi nhidu dang: nudc lanh,
bang... luc hé thong & ché do phu tai thap, gia dién ré va sir dung luong lanh tich trit dwoc cung
cép cho hé théng & ché d6 phu tai cao, gia dién cao.

vé cong nghé, cé ba phuong phap dugce sur dung:
— Tich trit lanh dung nudc

— Tich trit lanh dung bang

~  Tich tri lanh ding mudi eutectic

Bang 1. So sanh dic tinh cua cac phuong phép tich trit lanh [1].

Chit dung dé tich | Nhiét do tich trir, | Nhidt dj xa tai, | Nhiét d bién doi Dung tich, m*/kWh
trir e e pha, °C
Nurére 4+7 5+8 / 0,0861+0.1690
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Biing 9+3 13 0 0,0193+0.0265

Mubi eutectic 4+6 9+10 8,3 0,0483

Theo so sénh tir bang 1, ta thdy tich trit lanh bang nude va bang phi hop cho céc hé thong
diéu hoa khong khi do nhlet d cta qua trinh xa tai khong qua cao. Tuy nhién tich trir lanh bang
nude la dang tich trir bing nhiét hién nén thé tich bén tich trix rit 16n khong phit hop véi diéu
kién mat bang cho phép tai cac thanh phé 16n, nén phuong phap tich trir bang 1a phu hop nhit.
O diéu kién Viét Nam, tich trit lanh dang Bang Tan Chay Bén Ngoai Ong (External melt ice-on-
coil) 1a giai phap hop ly vi gla thanh thiét bi thap, d6 tin ciy cao va trén hét 1a viéc ché tao thiét
bi trong nudc 1a hoan toan co thé [9].

3. TICH TRU LANH DANG BANG TAN CHAY BEN NGOAI ONG (EXTERNAL
MELT ICE-ON-COIL):

Bon tich trit loai nay gf)m mét dan lanh dat chim trong mét bé nudc, chét tai lanh
(secondary coolant) nhiét do thdp chay trong 6ng. Hinh 1 trinh bay qué trinh hinh thanh va tan
bang trén bé mat éng. Chit tai lanh thudng dugc sir dung 1a Etylen glycol, nong do tir 25+40%

(1]

CHE DO NAP TAI CHE DO XA TAI
/ \ Lép béng trén bé& mat Nuée 4m hdi v& tir phy tai lanh
Nuwéc lam tan béng

Nwéc lanh den cép lanh cho phuy tai

® 9

Tac nhan lanh hodc chét tai
lanh chay trong éng

Hinh 1. Qua trinh hinh thanh va tan bang trén bé mit éng

Glycol sau khi ra khoi chiller du'qc tach lam ha1 nhanh, mét nhanh di vao bon tich trix lanh
dé tao bing va nhanh con lai di dén cap lanh truc tlep cho phu tai. Dé sir dung cho céc hé thong
diéu hoa khong khi binh thuong ta phai ding thém thiét bi trao ddi nhiét glycol-nudc do nhiét
do glycol thap

- O ché d6 nap tai (san xuét biang): Glycol dugc chiller lanh 1am lanh xuong dén nhiét do
khoang - -7° C [1], lac nay glycol chi di vao dan lanh cia bon tich tri, bang bat dau hinh thanh
trén bé mat éng va day dan lén.

- O ché d xa tai (1am tan bing): Nude hdi vé tir cac hé tiéu thu s& duoc lam lanh tay thuge
vao phuong thirc van hanh, nuéc ra khéi bén tich trit ¢ nhiét do khoang 1+5°C duoc dua dén
cép lanh cho cac hé tiéu thy [:]

Néu hé thong véan hanh theo ché d6 uu tién cho chiller thi chiller s& luén vén hanh & ché do

day tai dé cap lanh, khi yéu cdu phu tai cao hon nang suat lanh cuia chiller, bdn tich trit lanh s&
bu vio khoang thiéu hut nay.
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Néu hé thong van hanh theo ché d6 uu tién cho bon tich tri thi bdn tich trit s& cip lanh chu
yéu, khi yéu céu phuy tai cao hon kha ning chp lanh ctia bdn tich tri¥, chiller méi vén hanh cip
lanh bd sung. Phuong thirc ndy khong hiéu qua so véi phwong thiic trén do chiller thuong xuyén
khong dugc van hanh & ché do déy tai nén hiéu qua khong cao.

4. XAY DUNG MO HINH THi NGHIEM BON TICH TRU LANH DANG BANG TAN
CHAY BEN NGOAI ONG:

4.1. M6 hinh thi nghiém:

Mo hinh thir nghiém hoan chinh dé dugc xdy dung theo so db sau day, hinh 2, nham dénh
gia do tin céy cua chuong trinh dugc viét dé md phong chiéu day cta 16p bang hinh thanh trén
bé mat dng trong thdi gian tich trit bing. Hinh 3 trinh bay m6 hinh thi nghiém da dugc xdy
dung.

Chit thich:
1. Glycol chiller
e 2. Bén tch tr i bing
- Y 3. Phy tii lanh (FCU)
4. Thép giai nhiét

ﬂw.rm R R A L
W mmmmﬁemwmwr mrsm:mesmum.

Hinh 2. So dd nguyén 1y md hinh thi nghiém

Trong qua trinh thye nghiém bé day 1ép béng hinh thanh trén bé mit 6ng trong cac lan van
hanh tich trit 1anh twong d6i 6n dinh va gén bang gi4 tri trung binh cta ca qua trinh thuc

nghiém.

Hinh 3. M6 hinh thi nghiém
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Céc két qua do dac thuc té bé day 16p bang tao thanh trén bé mit dng duge thé hién & hinh
4a dudi day:

0 L b e bt o o b g $-—

1] | 2 3 4 5 6 7 ¥ 9 10
Hinh 4a.Bé& day 16p bang trén dng theo thoi Hinh 4b. Bé day 16p bang trén ng theo théi
gian do tir thuc nghiém gian dugc mé phong trén mdy tinh
4.2. Két qua md phéng trén may tinh
Thoi gian tao bé day 16p bang trén bé mat ngoai dng dugc tinh theo cong thirc dudi day [8]:

2 o
re—Pale |Bopte G 11y T )2 —r2)

206, -t)| 4, 1 24 Ay 1 0!2 g

ng tr

Trong do:

pq : khdi lwong riéng cta bing, kg/m’

rx . ban kinh 16p bing, m

I'g : ban kinh ngoai cua bng, m

ry : ban kinh trong ctia éng, m

Aq : hé s6 dan nhiét cua 16p bang, W/m.do

A: hé s6 din nhiét cia kim loai ché tao éng, W/m.do
t; :nhit dd clia cht tai lanh, °C

By: nhiét dd bé mat 16p bang, °C

q. : 4n nhiét déng biang ctia nuéc, kl/kg

a>: hé s toa nhiét cua chét tai lanh, W/m>.dd

T : thoi gian tao bang, s

Qua trinh hinh thanh lo'p bang trén bé mat bng dugc md phong lai, véi ket qua dugc trinh
bay trén Hinh 4b. Thoi gian déu bé day bang ting rit nhanh nhung cang vé sau qua trinh nay
cham lai do 16p bang cang day cang can trd sy trao ddi nhiét gitra chét tai lanh va nude.

So sanh véi két quéa do dac thyce té ta thdy thoi gian diu theo mé phong trén may tinh, nhu
thé hién trén Hinh 5a, bé day 16p bang hinh thanh ngay sau khi van hanh may va tang rit nhanh.
Con thyc té qua trinh tao bang chi xay ra sau d6 khoang 1 gio. Diéu nay cho thiy chuong trinh
mé phong khéng tinh dén thoi gian giam nhiét d6 cho nuéc trong bon tich trir lanh trude khi tao
bang. Néu bo qua qua trinh lam lanh nudc ban dau, nhu Hinh 5b, ta thdy hai duong cong Iy
thuyét va thuc té gin trung nhau.
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Hinh 5a. So sdnh qua trinh tao bang Iy thuyét va Hinh 5b. Su tuong ddng cua 2 qué trinh tao
thuc té biing khi bo qua thoi gian 1am lanh nuéce ban du

5. TINH TOAN THIET KE BON TICH TRU LANH DANG BANG TAN CHAY BEN
NGOAI ONG:

Tir két qua mé phong_ chleu day cua lop da hinh thanh trén bé mit dng trong thoi gian tich
trit bing néu trén, mot phin mém hoan chinh di duoc viét nham tinh to4n thiét ké bdn tich trit
lanh dang bang tan chay bén ngoai bng. Trong bai béo nay, ta tinh toén thlet ké mot bdn tich trit
lanh véi néng sudt tich trit 4000 kWh, thoi gian tich trit 1a 10 gio, dan lanh éng ddng. Cac thong
s6 chinh gom:

DPudng kinh ngoai ctia éng D= 27mm

DPuong kinh trong ciia éng ; D, = 25mm
Chiéu dai mét éng r ¥ = Sm

S6 6ng trong mot 16i : n = 30éng

86 16i :z = 3416
Téng sb 6ng : n, = 1020 éng
Téng chiéu dai 6ng : L, = 5100m
Kich thudc bdn WxHXxL : 3800x2240x10500

Tdng chi phi ché tao bdn tich trit lanh ning suit 4000 kWh hién nay tai nudc ta vao khoang
996.000.000 VND, tuong duong vGi 250.000 VND /1kWh tich trit .

Ta tinh toan cho trudng hop phu tai lanh 14 mét cao ¢ vin phong, phu tai dinh hé thdng
diéu hoa khong khi 1a 4395kW, so sanh phuong 4n diéu hoa khéng khi truyén théng va phuong
4n sir dung bdn tich tri lanh.

Hé théng bén tich trif lanh duge chon dang tich trit mot phén vén hanh kleu wu tién t6 may,
nghia la khi ¢é yéu cdu tai lanh cym may lanh s& hoat dong trude, néu Yéu ciu phu tai cao hon
nang suét lanh thiét ké cua may thi hé thong bdn tich trit s& cung cip phén thiéu hut nay.

Gia dién, [12]:

- Gio thip diém tir 22h00 +4h00, gia dién 14 897 ddng/kWh.

- Gi& binh thuong tir 4100 + 16h00, gi4 dién la 1551 ddng/kWh.
- Gid cao diém tir 18h00 + 22h00, gi4 dién 1a 2530 ddng/kWh.
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Gié thanh bén tich trit lanh ngoai nhép [7]: 350.000 ddng/kWh.

Gi4 thanh bdn tich trit lanh san xudt trong nuéc: 250.000 ddng/kWh.
Ta tinh toan so sanh kinh té khi st dung bdn tich trit lanh ngoainhap:

Bing 2.Tinh ton kinh té khi st dung bon tich trit lanh ngoainhép

Phuong dn truyén | Phuong 4n tich trir
Noi dung théng biing mot phin

Tong gid thanh diu tu, 1ridu d‘ong 7127.38 9195.69
Chénh léch dau tu so v6i PA truyén thong, 0.00 2068.31

triéu dong

Chi phi niing lwong hang nidm, friéu dong 7766.34 7017.14

Chi phi tiét kiém hang nim, triéu dong 0.00 749.20

S6 nim thu hoi von, ndm 2.76

Qua tinh toan, néu str dung bon tich trit ngoai nhap thi thoi gian hoan vbn diu tu khoang

2,67 nam.

Trudong hop sir dung bon tich trit lanh dugc san xuit trong nudc, két qua so sanh kinh té
gitta phuong 4n diéu hoa khong khi truyén thdng va phuong an sir dung bon tich trit lanh nhu

sau:

Bang 3.Tinh to4n kinh té khi str dung bon tich trit lanh san xudt trong nude

Phuong 4n truyén | Phuwong 4n tich trit
Noi dung thong bing mét phin
Téng gia thanh diu tw, triéu dong 7127.38 7705.30
,\ ~ X . i X Z

Chenh‘lgch dau tuw so voi PA truyén thong, 0.00 577.92

triéu dong

Chi phi niing lwong hang nam, rriéu dong 7766.34 7017.14

Chi phi tiét kiém hang nam, 7riéu dong 0.00 749.20

S6é nam thu hoi von, nam 0.77

Nhu vay néu sir dung bon tich tri lanh dugc ché tao trong nudc, thoi gian hoan von chi kéo
dai 0,77 nam. Két qua nay cho thiy phuong an sur dung bon tich trir lanh ché tao trong nuéc
glam di rit nhleu so voi khi str dung bén tich trir lanh nhép khau tir nuéce ngoai. Va vai thoi
gian hoan vén dudi 1 nam, cong nghé bon tich trir lanh chic chén s& dwoc phd bién rong rai
trong mot twong lai rat gan néu Nha nuéc cé nhiing chinh sach khuyén khich viéc 4p dung céng
nghé nay.

6. KET LUAN

Bai bao da dé cép dén van dé tang hiéu qua sir dung nang lwong trong cac hé théng lanh néi
chung va céac hé théng didu hoa khong khi noi rleng, nh¢ viée st dung hé thong tich trit néng
lugng ¢ Viét Nam. Pay 1a mot van dé khong méi trén thé gidi tuy nhién hdu nhu khong duoc
g dung tai Viét Nam. Nhiing ly do chinh la gia thanh dAu tu thiét bj tich trit lanh ngoai nhap
qué cao va chinh sach quan ly nang luong tai nuoc ta khong chit ché.
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Vi thé trong bai viét da dé cip dén céc tinh toan k§ thuat va kinh té cho loai bdn tich trit
lanh dang Bang Tan Chay Bén Ngoai Ong nhiam ché tao va ung dung tai Viét Nam trong twong
lai gén.

Thoi gian sip téi nuée ta s& chinh thic gia nhdp WTO nén cac chinh sich quan ly va st
dung nang lugng s€ phai thay dbi cho phil hgp véi xu thé toan ciu. Hiéu qué sir dung bon tich
trir lanh s€ ting rat cao trong tuong lai khi nha nuéc c6 chinh sach ting gia dién khoang 15% va
s6 gio cao diém ting 1én 7 gid trong ngay so vai chi 4 gio hién nay.

FEASIBILITY STUDY OF THE COLD THERMAL STORAGE OF EXTERNAL
MELT ICE-ON-COIL TYPE IN AIR-CONDITIONING SYSTEMS

Nguyen The Bao'", Truong Hong Anh®
(1) University of Techonology, VNU-HCM
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ABSTRACT: In the world, cold thermal storage technology has been known as a useful
solution to increase energy efficiency in refrigeration systems for a long time. However, in Viet
Nam cold storage equipments are not popular yet because they are still expensive. This paper
presents an theoretic and experimental research on the cold thermal storage equipment of
external melt ice-on-coil type, for expressing a wish this is the first step in researching and
implementing cold thermal storage technology in Viet Nam in a near future.

TAI LIEU THAM KHAO

[1]. ASHRAE, Fundamentals Handbook, (2005).
[2]. Bryan Silvetti, PE and Mark MacCracken, PE, Thermal storage and deregulation,
ASHRAE Journal, April, (1998).
[3]. ASHRAE, Design guide for cool thermal storage, (1993).
[4]. FEDERAL, Energy management program, (2000).
[5]. Hoang Dinh Tin, Mgt s6 vdn dé vé tinh todn tich trir lanh
[6]. Hoang Dinh Tin, Gido trinh thiét bi lanh cong nghiép — Cao hoc cong nghé Nhiét
Lanh
[7]. Ice Chiller, Thermal storage, Baltimore Aircoil, (1997).
[8]. Nguyén Pirc Loi, Pham Vin Tuy, Bai tdp ky thudt lanh, Nha Xuit Ban Gido Duc,
(1996).
[9]. Nguyén Thé Bao, Nghién ciru thiét ké bén tich trir lanh cho cdc hé thong lanh vé xdy
dung mo hinh thi nghiém, Dé tai nghién ciru cép thanh phé 2003-2004
[10]. Nguyén Thé Bao, Bon trit lanh: Mot gidi phdp giam chi phi dau tu va van hanh, Hoi
thao : Sir dung higu qua ning lugng va bao vé méi truong, Pai Hoc Qudc Gia va S¢
Khoa Hoc Céng Nghé Mdi Truong Thanh phé H6 Chi Minh 10/2003
[11]. CRISTOPIA Energy system, Technical Manual, (2000).
[12]. Website: www.evn.com.vn

Trang 27








