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ABSTRACT

In order to improve efficiency and save the cost of operating the old
generation cold storage, the study proposes a solution to improve the two
cooling modes and the defrosting mode of the warehouse. In cooling
mode, domestic water is used instead of water supplied from the cooling
tower to help the refrigerant easily liquefy at the condenser while taking
advantage of the hot water source to restore for production. In defrost
mode, hot gas is compressed alternately for one of the two indoor units.
Experimental results with a warehouse system consisting of two indoor
units with two 40 Hp motors pulling two air compressors and condensers,
show that the use of domestic supply water to cool the system is more
efficient than the Use water from cooling tower. The hot gas defrosting
process consumes 12 kWh of electricity, saves more than 45% compared
to the old system, stabilizes the warehouse temperature. As such, the
proposed solution is highly feasible and can be applied to improve many
of the same old-generation cold storages being used in production.

TOM TAT

pé ndng cao hiéu suat, tiét kiém chi phi vdn hanh kho lanh thé hé cil,
nghién cieu dé xudt giai phdp cdi tién ché dg lam lanh va xa da cua kho.
O ché dé lam lanh, sir dung nudc sinh hoat thay cho nucc cap tir thap giai
nhiét dé giip moi chdt lanh dé dang hoa long tai binh ngung dong thoi
tdn dung nguon mede néng hoi vé phuc vu san xudt. O ché dé xda dd, gas
néng dwoc nén ludn phién cho mét trong hai dan lanh. Két qua thuc
nghiém véi mot hé thong kho gom hai dan lanh véi 2 dong co 40 Hp kéo
2 mdy nén khi, binh ngung, cho thdy sir dung nwée cdp sinh hoat dé gidi
nhiét hé thong dat hiéu qua cao hon so véi viée ding nude cap tir thap
gidi nhiét. Qud trinh xa da bang gas nong tiéu thu dién nang 12 kWh, tiét
kiém hon 45% so véi hé thong cii, on dinh nhiét do kho. Nhw vdy, gidi
phdp c6 tinh khd thi va c6 thé dwoc dp dung dé cdi tién nhiéu kho lanh thé
hé cii dang s dung.

1. GIOI THIEU

Nghién ctru cc giai phap dé tiét kiém ning
luong dién va tai nguyén nudce 1la muc ti€u cap thiet
trong cong nghi¢p san xuat hién nay: bao vé moi

truong, giam chi phi san xuit, giam nhan cong lao
dong (Savchenkova & Manukov, 2020). Theo khao
sat cac co s¢ san xuat thuc pham va ché bién thay
hai san, nhu cau sir dung dién ning cho hé théng kho
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lanh cap dong chiém khoang 2/3 téng dién ning tiéu
thu toan co so (Yadav, 2010); hé thong sir dung
nuéce giai nhiét va ngudn nude néng sau giai nhiét
thuong bi loai bo. Téi wu hoa hé thong nay s& gop
phan giam dang ké chi phi san xuat (Friso, 2014).
V6i mong mudn diéu khién hé thong kho lanh theo
huéng tiét kiém ning lwong, chung toi tap trung vao
hai noi dung chinh: giai nhiét hé théng va xa da khi
dan lanh bam tuyét.

Hé thong kho lanh cip dong & cic co so san Xuét
hién nay hau hét van dang van hanh theo kiéu truyén
thong: cong nhéan tryc van hanh thao tic bang tay,
thudng xuyén tiép xuc voi méi truong bui ban, tiéng
on, céac thong s khong dwgc giam sat thudng xuyén
giai nhiét hé théng khong hidu qua dan dén giam
cong suit 1am lanh; viéc xa d4a dan lanh bang dién
tré (Wang et al., 2017) tuy don gian nhung lai kém
hiéu qua do tiéu ton nhiéu dién ning dé ddt nong
dién trg, thoi gian xa da kéo dai do bang duoc lam
tan gian tiép, nhiét do trong kho ting cao lam anh
huong dén chat luong hang hoa trong kho.

Muc tiéu ciia nghién ciru nay: (1) ha thap nhiét
d6 cua ngudn nudc giai nhiét cho hé théng
(Ketwong et al., 2021) bang viéc b6 sung ngudn
nudce tir hé thdng nuéc sinh hoat thay cho thap giai
nhiét, nhiét do6 nudce sinh hoat ¢ khu vuc thir nghiém
luén 6n dinh, dao dong tir 26°C dén 28°C, gitip cho
h¢ thong lanh hoat dong hiéu qua hon. (2) Ap dung
ky thuat xa d4 bang gas nong (Hoffenbecker et al.,
2005), gitp tiét kiém dién nang va 6n dinh nhiét do
kho lanh. Nghién ciru nay “Piéu khién, giam sat va
tiét kiém nang luong kho lanh” gitp cho viéc diéu
khién va giam sat cac thong s6 cia hé théng thuong
xuyén hon, ddng thoi tap trung vao diéu khién hé
thong theo huéng tiét kiém nang luong.

2. PHUONG PHAP NGHIEN CUU

2.1. Giai phap thuc hién

Dua trén nguyén ly hoat dong nhu mo ta, cac
phuong phap diéu khién, giam sat va tiét kiém ning
lwong duoc dé xuit theo (Hinh 1) nhu sau:

— Diéu téc dong co dién bang bién tan dé tiét
kiém nang lugng trong mot s6 giai doan nhu: nhiét
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Nhiét do kho da dat do lanh, 6n dinh ap suét nén
duong dng, giam 4p suit duong nén trong ché do xa
da dan lanh (Zhao et al., 2019)

— St dung bé sung nuée sinh hoat dé giai nhiét
cho dan ngung (Jamil et al., 2021), nuéc néng dugc
dura vé binh chira cip cho hé thdng nuéc néng sinh
hoat va nudc cap 10 hoi phuc vu nhu cau st dung
nude nong cua nha xuéng. Nhiét do nuoc lay tir
ngudn nudc sinh hoat ludn thdp hon nhiét do thap
nudéc giai nhiét. Tai ddy co mot phan ning lugng tiét
kiém duoc sir dung cho viéc gia nhiét hé théng nudc
néng phuc vu nhu cau hoat dong san xuat sinh hoat
cua nha xudng.

— Thuc hién xa da gian lanh dung gas néng, la
giai phap hiéu qua nhat trong cac giai phap xa da
dan lanh trong cac kho lanh (Hoffenbecker et al.,
2005); tran nhiét do kho tang ddi véi giai phap xa da
bﬁng dién tro dot ndng va tiéu thu dién cao, kém hiéu
qua vé mat vat 1y.
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Hinh 1. Nguyén ly hoat dong caa kho lanh va y
twéng thuc hién

2.2. Thiét ké h¢ théng

Dua trén nén tang ly thuyét chuyén nganh ty
dong hoa va cong nghé ky thuat lanh, nghién cuu
dua ra cac giai phap nham cai thién cac yéu té khong
t5t v& hién trang kho lanh hién tai. So db khéi tong
quat cia hé thong diéu khién kho lanh dwoc mé ta &
Hinh 2. Gia tri 4p suat tham chiéu, thong sb diéu tc
may nén cai dat cho bién tin dwoc cai dat duwa trén
két qua khao sat thuc nghiém va kinh nghiém van
hanh. Nang lugng ti€u thu trong qua trinh van hanh
dugc do v6i ddng hd do da ning Selec MFM384C.

Van
tict luu

Bién tin HMéy nén }J—){Binh ngu'ng]-)@-)[
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Hinh 2. So d6 tdng quat hé théng diéu khién kho lanh

10



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Dé thuc hién duoc giai phap st dung ngudn nudc
sinh hoat dé giai nhiét cho hé théng, mot tuyén
duong 6ng bd sung ngudn nuée giai nhiét cho hé
thong tir ngudn nudc sinh hoat va duong éng hdi
nuéc vé khu vuc san xuat. Ngoai ra, mot tuyén
duong 6ng gas lanh duoc thiét ké nham dao hudng
di ciia gas nong va dong cap dich bay hoi trén dan
lanh.

Tir so d6 nguyén 1y trén két hop céac thong tin
cua thiét bi hién hiru, thong s6 van hanh caa hé thong
kho, quy trinh hoat dong lam lanh cua hé théng kho
lanh va qua trinh hoat dong san Xuét toan nha may,
ba giai phap dua ra dugc thuc hién dé bd sung vao
hoat dong cua kho lanh. Can cir vao phuong thirc
van hanh hé théng lanh sé& ¢6 cac ché do (Hinh 3):

VAN HANH, GIAM SAT HE THONG|

0 BANG TAY ® TU DONG

CHE DO 1: DUNG NUOC SINH HOAT LAM MAT HE THONG
CHE D0 2: DUNG THAP GIAI NHIET LAM MAT HE THONG
CHE D0 3: DAN LANH 1 XA DA DAN LANH 2 LAM LANH

CHE DO 4: DAN LANH 2 XA DA DAN LANH 1 LAM LANH

O O O O e

ChE DO 5: XA DA BANG DIEN TRO'

Hinh 3. Cic ché d§ van hanh cia hé thong lanh

_— Ché do 1: dung nudc sinh hoat lam mét h¢
thong.

— Ché d6 2: dung nudc tir thap gidi nhiét 1am
mat h¢ thong. Hai ché do nay s& hoat dong luan
phién tuy thudc vao nhu cau sir dung nudce néng cua
nhg‘i may. Khi ¢6 nhu cau su dung nudc nong, hé
thong s€ hoat d(}ng o ché do 1, binh thuong hé thong
hoat dong & ché do 2.

— Ché d6 3: dan lanh 1 xa da, dan lanh 2 lam
lanh.

— Ché d6 4: dan lanh 2 xa d4, dan lanh 1 lam
lanh. Hai ché d6 nay dugc hoat dong luan phién sau
12 gio.

— Ché d6 5: xa da dan lanh dung dién tro nung
néng, ché do nay 1a ché d6 du phong va duoc thao
tac bang tay khi truong hop ché d6 xa da gas nong
khong 1am viéc dugc.

Ngoai ra hé théng ciing linh hoat cho phép cong
nhan lua chon thao tac van hanh bang tay hoc van
hanh ty dong.
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Binh thuong nuéc giai nhiét dugc bom tuan
hoan vé thap giai nhiét RT40; trudng hop cép nudc
néng phuc vu sinh hoat trong nha may thi nuée cap
vao hé thdng giai nhiét dugc lay tir hd chira nude
sinh hoat dong thoi nudc nong sau khi giai nhiét
binh ngung duge bom vé binh chira nude nong cua
hé thong nuéc néng nha may (Hinh 4). Truong hop
nudc tuan hoan qua thap giai nhiét 40RT dé giai
nhiét binh ngung va giai nhiét dau, trudng hop nay
dua trén hoat dong cua hé thong cil. Truong hop
cong tic muc nude nong nha may nhu cau bd sung
tac dong trang thai giai nhiét dung thap giai nhiét
chuyén vé trang thai giai nhiét bang cach bom nuéc
lanh sinh hoat giai nhiét ldy nu6c nong hoi vé sir
dung cho nha may. Trang thai ndy thap giai nhiét
40RT dugc xem nhu khong hoat dong hoan toan.
Hiéu qua giai nhiét trong truong hop nay gdm hai
yéu t6 1a: nudce sinh hoat cdp vao co nhiét do thap
hon so v6i truong hop nudc tu thap 40RT tir 6°C
dén 8°C, gitip moi chat lanh d& hoa 1ong tai binh
ngung (Jamil et al., 2021); nudc nong lay vé ¢ nhiét
d6 tir 50°C - 55°C dwoc xem la phan ning luong tiét
kiém nhiét lwong dun nude nong tir 26°C 1én dén
55°C twong wng Voi luong nudc néng can ding.
Trong ché d van hanh binh thuong hé théng tu
dong dao ngudn nudc giai nhiét va hdi nudc nong
vé sinh hoat tac dong theo tin hiéu nhu cau nudc
néng clia nha xudng, tac trang thai nay s€ duogc
thuong xuyén dao badi cac van dién tir nudc.

THAP
GIAI NHIET 40RT
44
BINH NGUNG

THAF GIAI
NHIET DAU

r“{

"\.i Nwéc
( )
2y % sinh hoat

Cép nwéc néng
phuc vu san xuat

Hinh 4. So d6 van cip nwéc giai nhigt hé théng

Hoat dong xa da dung gas nong dugc thyuc hién
bang cich ddo cac van dién tir gas lanh thay doi
huéng mdi chét lanh (Hinh 5) 1am cho dan lanh can
Xa da loc nay c6 chirc nang nhiém vu nhu binh
ngung tu (Xi et al., 2021) dé toa nhiét va lam 1ong
gas nong ap suét cao. Hoan ddi xa da cho 2 dan lanh
ludn phién trong 12h, ngoai ra dugc thiét ké mach
riéng trong truong hop thao tac bang tay do tinh hinh
str dung mé cira kho lanh dé van chuyén xuit nhap
hang hoa.
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Hinh 5. So d6 van phuc vu xa da

Giai phap xa da dung gas nong dugc xem nhu
thuc hién nguyén tic duong 6ng gas duoc chuyén
di sao cho dam bao luc nay dan lanh c6 chirc ning
nhu binh ngung ty: Pua gas nong ap suit cao vé dan
lanh cin xa d4 dé gia nhiét lam tan d4 bam trén dan
lanh ddng thoi hoa 16ng gas vé binh chira cao ap
(Savchenkova & Manukov, 2020).Trang thai nay
duéi tac dong cua su chénh 1éch ap sut duong hit
va dudng nén day dich cip vé dan lanh con lai qua
van tiét luu & ché do 1am lanh binh thuong. Sy khac
biét & day kha nang giai nhiét ciia dan lanh tot hon
nudc giai nhiét tai binh ngung tu trong trang thai giai
nhiét binh thuong do dan lanh dang bi dong kin da
& nhiét d6 twong dwong nhiét do lanh cua kho. Qua
trinh hoa 16ng cua moi chét lanh tai dan lanh trong
truong hop nay s& dién ra nhanh hon tai binh ngung
tu. Nhiét lwong toa ra truc tiép tai 6ng dan gas nén
qua trinh xa da dung gas nong hiéu qua hon viéc su
dung dién tr& d6t nong duoc lap trén dan lanh.

2.3. Lip dit hé thong diéu khién

~ Nghién ctru nay dugc phat trién duya trén hé
thong kho lanh da cé trude day, duge dung bao quan
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thuc phdm thuc hién theo so dd ciu tric co ban nhu
sau: Hé théng gdm 2 dan lanh va 2 dong co 40 Hp
kéo 2 dau nén khi Bitzer OSN 5361-K. Dan ngung
dung “binh ngung ong chim Bitzer K1973-T”. Hé
thong giai nhiét ding nuéc qua thiét bi thap giai
nhiét 40RT. Kiém soat thong sé hoat dong kho lanh
qua 2 bo diéu khién nhiét do dan lanh I va dan lanh
I1. Cac bao vé nhiét do dau, nhiét d6 dau nén, ap suat
duong hut dudng nén, bao vé dong co qua tai, cac
bao vé va lién dong mach dién. Ky thuat xa da dan
lanh ding dién tré nhiét 1am nong dan lanh 1én dén
nhiét do trong pham vi 125°C dén 140°C, dién tro
xa d4 dan lanh téng cong sudt 47 kW/dan lanh. Kém
thém cac thiét bi phu, quat dan lanh, quat thap giai
nhiét, siy dau, thiét bi lanh phuy tro héa 1ong hoan
toan mdi chat.

Hé thdng lanh caa nghién ctru nay duoc thiét ké
trén nén tang nguyén ly hoat dong cua hé thong lanh
cii. PLC S7 — 1200 duoc sir dung dé diéu khién (Ye
et al., 2021) va cac mé dun mo rong sau duoc bod
sung vao hé thong:

— Hai van ddo chiéu cho nguon lanh nuéc cap
vao lam mat binh ngung va giai nhiét dau “Vr_”,
“VSL,’;

— Hai van dao chiéu cho nu6c nong di ra sau
khi di lam mat binh ngung va binh giai nhiét dau
“VTN”’ “VSN”;

— Van chan dudng gas nong 4p suat cao tai dau
vao binh ngung “V,”;

— Hai van chin duong gas hoi vé duong hit tai
dan lanh I va dan lanh II “V1”, “V,”;

— Dbuong ong cip gas néng va 02 van
dong/ngat duong 6ng gas nong cho dan lanh I va dan
Ianh II ‘4V5’7, “V 2,

— Duong 6ng gas léng va 02 van dong/ngat
duong 6ng gas long hoi ve tir ché d6 xa da dung gas
néng “VS”, “VA”.

Chi tiét phan cting hé théng dugc md ta &
Hinh 6.
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CUM MAY NEN DAN NGUNG
TRYC VIT BITZER 2*40HP

Hinh 6. Ban vé thiét ké h¢ thong phan ciing tong thé kho lanh khi hoan thanh cac ndi dung thuc hién

2.4. Lip dit kho thuc nghiém

Kho gia lap duoc lp dit trén nén cia hé thong
kho da c6 san, tan dung lai cAc panel cach nhiét lam
nén kho, tran kho va vach kho, dung tich kho 180m?,
pht hop dat thir nghiém 2 dan lanh, panel cach nhiét
dam bao cach nhiét tbt, khéng trao ddi nhiét v6i moi
truong bén ngoai; tan dung cia kho cua hé théng cil,
dat yéu cau dong mé, do chéc chan, do kin (Hinh 7).

Hinh 7. Bén trong kho

Céc tu didu khién duoc lap dat theo két cau kho
cil, bd sung thém cac thiét bi giam sat, dat bén ngoai,
cach kho 3m, ngan cach véi kho béi vach tuong bé
tong, nén cao, kho rao, c6 mai che, dam bao an toan
cho cong nhan trong qua trinh van hanh thir nghiém,
dam bao cac thiét bi khong hu hong do tac dong cua
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thoi tiét; tan dung lai hé thong ta va cac thiét bi san
¢6, bd sung méi cac thiét bi diéu khién: PLC va cac
module mé rong, bién tin, cac cam bién do nhiét do,
cam bién ap suat, thiét bi doc do thong sé hé thong,
phu kién duong éng (Hinh 8).

Cum may nén, dong co kéo may nén, binh
ngung, binh tach dau, binh chta cao ap dugc tan
dung tir hé théng cii (Hinh 9); cac dudng 6ng thay
ma&i mot phan, di chuyén tir vi tri cii dén vi tri 1ap
dit kho gia 1ap bang xe cau. Cum may nén dat cac
tiéu chuan van hanh, thay méi mot phan cac duong
dng bi ri sét do 1au ngay nging sir dung, khong dugc
bao tri, bao dudng diing cach.
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Hinh 9. Cum may nén

3. KET QUA VA THAO LUAN
3.1. Két qua diéu khién vin hanh

Hé thong diéu khién chay 6n dinh vai lap trinh
PLC S7-1200 va cac module mo rong cta S7-1200.
Céc ché d6 hoan toan ty dong va ghi so liéu, co hé
thong canh bao bt thuong va su ¢ cua hé thdng,
ghi nhan sé liéu va diéu khién tir xa; tao diéu kién
thuan loi cho cong nhan van hanh, tiét giam nhan
luc. Pap mg cong tac do ghi ning lugng, hd tro
danh gia, giam sat quan 1y cac hoat dong tiét kiem
nang luong ndi b nha may. Thong sb hién thi qua
may tinh hoac man hinh Human Machine Interface
(HMI) truc quan, sinh dong hon, dé quan sat hon.
Phong truc van hanh ¢ thé dat xa khu vuc may nén
tranh on cua hé thong may nén véan hanh, an toan
trong lGc van hanh, cai thién moéi treong lam viéc
cho cong nhan van hanh.

3.2. Két qua qua trinh lam lanh

Két qua dugc thuc nghiém vai hé thong da 1ap
dit hoan chinh, kho 180 m® hoat dong & ché do
khong tai. Bang 1 tom tat két qua khao sat sy thay
dbi nhiét do nudc cAp vao giai nhiét binh ngung tu,
giai nhiét dau bang giai phap dung ngudn nudéc sinh
hoat va ngudn nudc tir thap giai nhiét. Két qua cho

thdy hiéu qua cua viéc giai nhiét sir dung nguon
nudc sinh hoat chiu anh hudéng béi nhiét d6 moi
truong. Tuy nhién, nhiét d6 nugc sinh hoat & khu
vuc thir nghiém khong c6 sy thay ddi 1on. Nudc sinh
hoat c6 nhiét do thuong thip hon nhiét d6 nuéc tir
thap giai nhiét dan dén két qua dau duoc giai nhiét
t6t hon. Dé hoat dong boi tron dat hiéu qua tdt, nhiét
d6 dau boi tron dugc khuyén nghi duy tri trong
khoang nhiét do 75°C — 77°C. Sau 60 phut thu
nghiém sir dung nudc sinh hoat cé nhiét do trong
khoang tir 24,7°C dén 27,4°C, nhiét d dau chi ting
dén 72,3°C, van ¢am bao hoat dong boi tron dién ra
hiéu qua. Str dung ngudn nude tir thap giai nhiét cho
thiy hiéu qua kém hon do nhiét d6 dau giai nhiét
tang dén 92,4°C. Do ban chét nudc tir thap giai nhiét
¢ nhiét d6 cao hon nudc sinh hoat, viéc s dung
nudc tir thap giai nhiét trong thoi gian dai sé cho
hiéu qua giai nhiét dau kém hon, anh huéng dén
cong suat lam lanh va hao ton ning lwong hon. xu
huéng ting suit lam lanh va hao t6n ning luong
dang ké. Két qua thuc nghiém véi thoi gian hoat
dong dai hon 60 phut cho thay nhiét d6 diu ting cao
hon nhung duy tri trong khoang tir 74°C dén 79°C,
van dam bao cho hoat dong béi tron hiéu qua. Trong
khi d6, nhiét d6 dau co thé ting dén 95°C néu su
dung nudc tir thap giai nhiét trong thoi gian dai hon.

Bing 1. Két qua khéo st sy thay déi nhiét d§ nwéc cip vao giai nhiét binh ngung tu, gidi nhiét diu
bang giai phap dung nguon nwéc sinh hoat va nguon nwéc tir thap giai nhiét

Nhiét d9 nwéc giai nhiét cip cho binh

Nhiét d9 dau béi tron (°C)

Thoi gian ngung tu (°C)
khao sat Khi dung nuéc Khi diing nuéc tir Khi dung nuéc Khi dung nuéc tir
sinh hoat thap gidi nhiét sinh hoat thap gidi nhiét
Bat dau 24,7 26,0 57,1 78,6
Sau 10 phut 25,2 26,8 60,6 81,3
Sau 20 phut 26,5 28,2 64,4 84,2
Sau 30 phut 27,2 30,1 67,7 86,2
Sau 45 phut 27,0 32,2 69,7 89,2
Sau 60 phut 27,5 33,1 72,3 92,4
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Bang 2 tom tat két qua lam lanh cua giai phap
dung nudce sinh hoat va nudc tir thap giai nhiét thong
qua viéc khao sat nhiét do dan lanh I va nhiét 4o kho
lanh. Viéc cap nudc lanh sinh hoat giai nhiét binh
ngung tu c¢6 nhiét d¢ thap hon nhiét d6 nuéc tir thap
giai nhiét 6°C+8°C da giup dan lanh hoat dong hiéu

Bang 2. Két qua khao sat hiéu qua lam lanh kho
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qua hon. Sau 60 phat hoat dong véi ché do khong
tai, dan lanh giam tir nhiét d6 27°C xuéng —11,1°C,
nhiét d6 kho tir 30,1°C duoc ha xudng 5,7°C. Trong
khi d6, néu dung nudc luan chuyén tir thap giai
nhiét, nhiét d6 dan lanh tir 22,2°C chi giam dén
—7,3°C va dac biét 1a nhiét do kho chi duoc ha dén
19,0°C.

Nhiét dé dan lanh | (°C)

Nhiét d kho (°C)

Iﬁ:(') g;”t‘” Khi dung nw6c  Khi ding nwéc  Khi dung nwéc sinh  Khi dung nu6c tir thap

sinh hoat  tir thap giai nhiét hoat giai nhiét
Bat dau 27,9 22,2 30,1 33,1
Sau 10 phut 12,5 14,2 18,9 29,8
Sau 20 phut -0,3 43 15,2 27,6
Sau 30 phut -4,1 0,7 10,4 243
Sau 45 phut -8,8 -3,5 8,4 21,5
Sau 60 phut -11,1 -7.3 5,7 19,0

— Qua trinh giai nhiét tai binh ngung ty cang
hiéu qua ciing 1a gitip tiét kiém thém mot phin ning
lwong cho binh ngung trung gian do khéng can hodc
it hon phai thuc hién hoa lanh b sung thém cho moi
chét lanh trude khi vao van tiét luu dan lanh.

— Qua trinh str dung nudc sinh hoat giai nhiét
hé théng ngudn ning luong cap cho nudc 1én dén
nhiét 6 45°C + 51°C cho cac khu vuc ¢6 nhu ciu
st dung nudce ndng tai nha may chua dugc tinh toan
chi tiét; tirc ning lugng dé 1am nong nuée sinh hoat
tur (22°C +26°C) 1én (45°C + 51°C) tuong ing luong
nuéc noéng nhu cau ding toan nha may
(250m3+350m3/ngay). Két qua thong sé van hanh
duoc trinh bay ¢ Bang 1 va Bang 2.

Viéc ha thap nhiét d6 nudc giai nhiét dan ngung
giip qué trinh ngung tu tai binh ngung tu tt hon,
thoi gian long cua moi chat lanh nhanh hon, hiéu
qué lanh sau s& tot hon theo dinh luat bao toan ning
lwong ctia mdi chét lanh. Nhiét lwong sinh ra tai dan
ngung lam néng giai doan dau cho nude tiéu thy
sinh hoat san xuat tai nha may, tai day hiéu qua cua
su tiét kiém nang lwong cho nhu cau dung nuéc
néng ciia nha may dat biét 1a nude cap cho 16 hoi va
nuéc cAp cho rira vé sinh thiét bi ché bién thuc
pham. Nudc néng di ra tir dan ngung dung sinh hoat
rira thiét bi ché bién thuc pham giup cho viéc han
ché sir dung hoa chat tay rira, gop phan vé sinh moi
truong, giam luu lwong hoa chat hoa tan trong nudc
thai san xuét. Tham gia vao tiéu chi an toan vé sinh
thuc pham trong cong nghé ché bién va bao quan
thuc pham, tham gia vao tiéu chi tiét kiém & sir dung
nang lugng hiéu qua trong hoat dong san xuét kinh
doanh.
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3.3. Két qua qua trinh xa da

Viéc xa da dan lanh duoc thuc hién khao sat ¢
hai ché do, xa da bang dién tré va dung gas néng. O
ché d6 xa d4 bang dién tro, thi nghiém xa da duoc
thuc hién ting dan va ddng thoi ca hai dan. O ché
d6 xa da bang gas nong, thi nghiém duoc thuc hién
sau 12 gi¢ lam lanh. Trong thi nghiém nay, qua trinh
xa d4 chi thuc hién trén mot dan trong khi d6 van
duy tri ché d¢ 1am lanh cho dan con lai. Sau 12 gio
thuc hién xa da dan dau tién, dan con lai ciing dugc
xa da trong 12 gio. Két qua thyc nghiém cho thay xa
d4 dung gas nong tirc 1a 1am nong truc tiép tai dwong
ng thu nhiét, lwong da bam trén dan dwoc xa nhanh
chong va roi khoi dan nén khong can lam tan da
hoan toan. Vi thé, dan lanh con lai van duy tri ché
d6 1am lanh gitip cho tran nhiét do cua kho c6 ting
nhung khong dang ké. Két thiic qua trinh xa d4, nhiét
d6 kho va nhiét d6 dan lanh van duy tri & mutc nhiét
d6 am (Bang 3).

Két qua thuc nghiém ciing cho thdy & ché do xa
da bang gas néng, qua trinh xa da két thuc khi bang
roi hét ra khoi dan lanh (sau 21 phut). Luc nay, nhiét
d6 dan duogc xa da la —4°C, nhiét d6 kho tir —17,9°C
tang 1én dén —9,2°C. Nhu vay, nhiét do kho van
dugc duy tri dudi —3°C nho duy tri hoat déng cua
dan lanh 2 nho d6 dam bao diéu kién bao quan thuc
pham. Néu thoi gian xa da dai hon 21 phat, tran
nhiét d6 kho ting nhung khong dang ké, do dan lanh
con lai van duy tri lam lanh. O ché d6 xa d4 bang
dién trg, khao sat trong 21 phat (bang véi thoi gian
xa d4 bang gas nong) nhiét d6 dan lanh 1 va 2 déu
tang 1én trén 8,4°C, nhiét d6 kho tang tir —10°C dén
15,1°C (Bang 3). Két qua khao sat cho thay can phai
mét hon 30 phut dé da trén dan lanh tan hoan toan;
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luc nay nhiét do kho c6 thé 1én dén 18°C, anh huong
dén thyc pham bao quan.

O qua trinh x4 d4 bang dién tro, da tan dan tir
ngoai vao do lam ndng gian tiép nén can nhiéu thoi
gian dé da trén dan lanh tan hoan toan, nhiét do
phong va nhiét d6 dan lanh tiang cao, 1én dén nhiét
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d6 duong, hé thong can phai dugc cung cép ning
lwong dé van hanh lai cho dén khi kho dat nhiét do
ciia dau qua trinh xa d4. Do d6, dién nang tiéu thu
clia qua trinh xa da bang dién trg phai bao gom ca
ning lugng cung cap cho dién trg xa va niang lugng
dé hé théng van hanh lai.

Bing 3. Két qua khao sat nhiét d9 kho trong 02 trwdng hop xa da

Xa da bang di¢n tro Xa d4a bang gas néng
Khio st Nhiét do N‘hlét do N‘hlét do Pién niing Nhiét do ‘Nhiét do N‘hlét do Pién niing
kho danlanh danlanh tiéu thu kho. e C.) danlanh | danlanh  ti¢u thu
(°C) 1(°C) 11(°C) (kwh) ©C)  11(°C) (kWh)
Bat dau -10,0 -15,0 -13,2 0 -17,9 -23,7 -22,0 0
Lan 1 (7 phat) -2,0 -10,5 -8,3 7,6 -17,9 -17,9 -21,6 3,6
Lan 2 (14 phut) 52 -2,5 1,2 17,7 -13,6 -11,2 -21,2 7,6
Lan 3 (21 phit) 151 8,4 13,7 29,9 -9,2 -4,0 -20,7 11,9

Qua trinh xa d4 dan lanh tng dung k¥ thuat nén
gas nong 1a giai phap tiét kiém dién niang va hiéu
qua hon so véi cap dién cho hé thong dién tr nhiét
x4 d4 1am 6n dinh d¢ lanh cua kho, tranh d¢ lanh
tran cua kho ting cao, dam bao mot sé loai thuc
pham bao quan can han ché dao dong nhiét do kho
qua 16n. Qua trinh ngung tu cia méi chét lanh trong
ché @6 1am viéc nay tSt hon ché d6 van hanh binh
thuong do kha nang giai nhiét tot hon so vai tai binh
ngung tu nén may nén khong can nén voi ap suét
cao, giam cong cua dong co kéo may nén tiét kiém
mot phan ning lugng. La giai phap t6i uu trong viéc
bao toan ning lwong theo chu trinh nén moi chat
lanh (néu bo qua tén thit caa chu trinh lanh).

4. KET LUAN

4.1. Kétluan

Céc giai phap thuc hién didu khién, giam sat, tiét
kiém ning lwong da dat duoc yéu cau dit ra vé cai
thién kha nang van hanh hé thdng diéu khién kho
lanh, giam tiéu thu niang lugng trong hé théng lanh,
vé van dung giai phap trong bao toan nang lwong; st
dung hiéu qua ngudn ning lugng hoat dong nha may
phuc vu san xuat kinh doanh. Két qua dat duoc so
vé6i hé thdng trude khi cai tién:

— Tiét kiém it nhat 15% + 20% cong lam lanh
toan phan cua kho lanh hién hitu kiéu truyén thong
cung cong sudt san lwong dién thuc té tiéu thu cho
hoat dong kho lanh tai nha may nay la
3.950.000 kWh/nam.

— Viéc ung dung k¥ thuat xa da dung gas nong
dua vao thyc hién cho truong hop cung mét kho lanh
¢6 02 dan lanh (01 dan xa da, 01 dan lam lanh; va
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hoan vi ngugc lai) duwgc xem nhu bao toan nhiét
lurong Qthu vao = Qithai ra (néU bo qua ton that van
hanh). On dinh nhiét do dan lanh < -3°C (nhiét do
kho -5°C) trong ché d6 xa da dan lanh. Yéu té nay
g6p phan cai thién mot trong cac tiéu chuan vé pham
vi dao dong nhiét do trong bao quan thuc pham.

— Thuc té hé théng c6 thé cung cap mot luong
nuéc vai 250 m®+ 350 m¥ngay & nhiét do 50
°C +55°C phuc vu nhu ciu ding nudc néng trong
san xuit; st dung ning lugng hiéu qua cho qua trinh
san xuit khép kin, giam ton thit nang lwong, vé sinh
an toan thuc pham, cai thién chi sb 6 nhiém nuéc
thai sinh hoat do ding chat tiy rira.

4.2. Pé xuit

Nhom nghién ctru da chung minh dugc hi¢u qua
trong viéc tiét kiém ning lugng va sir dung hiéu qua
ngudn nudc cua hé thdng kho lanh cip dong. Tuy
nhién, hé théng can phai dugc van hanh va khao sat
thém nhiéu yéu t, can nhiéu thoi gian dé c6 sb liéu
cu thé.

Nghién ctru thich hop ap dung ddi voi hé thong
lanh 16n, chi phi cao, nén can dugc doanh nghiép
quan tdm dau tu chi phi ban dau. Hé thdng can dugc
dau tu thiét bi chat lugng dam bao van hanh lau dai.
Ngoai ra cac hé théng lanh vira va nho ciing can
dugc quan tim nghién ctru theo huéng van hanh toi
uu.

Chinh phu va céc co' s¢ san xuét can quan tim va
6 hanh dong quyét liét hon trong viéc ap dung cac
tién b khoa hoc ky thuét vao san xuit nham muc
tiéu tiét kiém nang lugng, bao vé moi truong.
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