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Tém tit

Hé théng lanh amoniac (NH) 13 ha tang quen thudc ciia cac nha may ché bién thuy san, thuc
pham va kho lanh tai Viét Nam, noi dién nang tiéu thy da duoc quan Iy béng dinh muc ti€u hao
ning lugng theo Thong tu 52/2018/TT-BCT. Bai viét dé xuét cach tiép can toan hé thong dé
nang cao hiéu suét: thay vi chi hoi c6 nén thay may nén hay khong, ngudi van hanh héi vi sao
may nén tiéu thy nhiéu dién va lam sao giam dién ning trén mdi don vi lanh. Phuong phép 1a
tong hop cac tai liéu ki thuat cong khai ¢ thé tra ciru (Phong thi nghiém Quéc gia Oak Ridge,
ACEEE, ACHR News va van ban phép quy Viét Nam), dat chung vao chudi danh gia “tai lanh
- dan bay hoi - t6n that ap sudt - may nén - dan ngung - diéu khién”, ddng thoi ghi ré didu kién
va gi6i han cia timg s6 liéu. Bai khong cong bd s6 do hién trudng méi. Cac s6 liéu cong bd cho
thdy: mdi 1 °C tang nhiét do hit c6 thé giam khoang 3,6 % dién nang may nén, mdi 1 °C giam
nhiét d6 ngung giam khoang 2,7 %; nudc 1an trong NH; budc phai ha ap suat hit dé giit cing
nhiét d6 bay hoi; 16p cau day khoang 0,4 mm c6 thé lam dan ngung thap hon khoang 15 % cong
suét thiét ké; quat dan ngung dung bién tan tiét kiém 5-10 % so v6i diéu khién dong/ngit, nhung
& khi hau néng am hiéu qua phu thudc vao cach diéu khién nhiét do ngung theo nhiét d6 bau
wot. Bai viét két thuc bang thir ty wu tién sau bude, tir do luong dén thay doi cau hinh hé thong,
va bo chi s6 can theo ddi dé xay dung 19 trinh t6i wru vira k¥ thuat vira kinh té.

Tu khoa: hé théng lanh NHs; amoniac; hiéu suét nang luong; COP; dién nang riéng (SEC);

nhi¢t d§ ngung tu; ap suat hut; t8i vu toan hé théng; vong doi.

Abstract

Ammonia (NHs) refrigeration is common in seafood and food processing plants and cold stores
in Vietnam, where electricity use is already regulated through specific energy consumption
norms under Circular 52/2018/TT-BCT. This article proposes a whole-system approach to
efficiency. Instead of asking whether the compressor should be replaced, operators should ask

why the compressor draws so much power and how to lower electricity use per unit of cooling.
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The method is a synthesis of publicly available technical sources (Oak Ridge National
Laboratory, ACEEE, ACHR News and Vietnamese regulations), placed in an evaluation chain
of cooling load, evaporator, pressure losses, compressor, condenser and controls, with the
conditions and limits of every figure stated. No new field measurements are reported. Published
figures indicate that each 1 °C rise in suction temperature may cut compressor power by about
3.6 %, and each 1 °C drop in condensing temperature by about 2.7 %. Water in the ammonia
forces a lower suction pressure to hold the same evaporating temperature. A scale layer about
0.4 mm thick may leave a condenser about 15 % below design capacity. Variable-speed
condenser fans are reported to save 5-10 % compared with on/off control, but in hot and humid
climates the benefit depends on controlling the condensing temperature against the wet-bulb
temperature. The article closes with a six-step priority order, from measurement to changing
the system configuration, and a set of indicators for building an optimization roadmap that is

both technically and economically sound.

Keywords: ammonia refrigeration; NHs; energy efficiency; COP; specific energy consumption

(SEC); condensing temperature; suction pressure; whole-system optimization; life cycle.

1. M& dau

Hé théng lanh amoniac (NHs) 1a ha tﬁng quen thudc cta cidc nha may ché bién thuy san, thuc
phém va kho lanh tai Viét Nam. Dién nang cua h¢ théng nay khong con chi 1a chuyén ndi bd
clia tmg nha may. Vi nganh ché bién ca da tron va tom, Bo Cong Thuong di ban hanh dinh
muc tiéu hao dién ning theo ting giai doan, va co sé c¢6 suét tiéu hao cao hon dinh mirc phai
1ap va thuc hién ké hoach nang cao hiéu qua sir dung ning lugng [1]. Noi cach khéc, giam dién
nang riéng ciia hé théng lanh vira 1a bai toan kinh té, vira 1a yéu cau quan ly.

Hinh 1 trinh bay cic mic dinh mirc trong Thong tu 52/2018/TT-BCT: dén hét nam 2025 1a
1.050 kWh/tan ca da tron va 2.050 kWh/tin tom; giai doan 2026-2030 giam con 900 va 1.625
kWh/tan [1]. San luong dugce quy d6i vé “tin san pham tuong duong” theo kiéu cip dong, vi
du ca phi 1& cap dong IQF va tom twoi IQF c6 hé sb 1,00. Thong tu ap dung cho co sé tir 300

tan san pham/nam tr¢ lén.
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Hinh 1. Bjnh mikc tiéu hao dién ndng trong ché bién cd da tron va tém theo Thong tw 52/2018/TT-
BCT (vé lgi tir 50 liéu cua [1]).

Phu lyc cta thong tu ciing liét ké cac bién phap nang cao hidu qua: han ché chay khong tai hoic
non tai day chuyén IQF va may nén, xa tuyét kho lanh dung quy trinh, duy tri 4p suat hut hop
1y, can nhic hé thong lanh trung tdm dung NHs, lip bién tin va thiét bi thu hdi nhiét [1]. Bai
viét nay di sau vao co s ky thuat phia sau nhimng bién phap dé.

Cau hoi thuong dugc dat ra la: “Co nén thay may nén bang loai hiéu suat cao hon khong?” Cau
hoéi dung hon 1a: “Vi sao may nén dang ti€u thu nhiéu dién nhu vay, va lam sao giam dugc cong
suét dién trén mdi don vi lanh?” May nén 1a noi chung ta nhin thay dién ning, nhung nguyén
nhan c6 thé nam & dan bay hoi, dudng dng, dan ngung hay cach diéu khién. Muyc tiéu cua t6i
wu hoa 12 tao ra cling mot cong sudt lanh, ding nhiét 4o va dang yéu cau cong nghé, voi dién
nang thap hon va chi phi vong doi hop 1y hon.

Trong cac tai liéu dugce xem xét, s liéu vé ting giai phap thudng roi rac va it khi néu rd didu
kién ap dung. Bai viét nay (i) tip hop céc sb lidu cong khai co thé tra ciru, (ii) néu rd didu kién
va gi6i han cta ting s6 liéu, va (iii) dat chung vao mot khung danh gia toan hé thong ma k¥ su

véan hanh c6 thé ap dung ngay.

2. Co s6 k¥ thuét va phwong phap tiép cin

2.1. Chuéi dinh gid toan hé thong
Cong suét dién cia may nén dugc quyét dinh boi diéu kién ma toan b hé théng tao ra cho no:
nhiét d¢ bay hoi, nhiét d§ ngung tu va lugng hoi can nén. Vi vay, viéc danh gid nén di theo

chudi tai lanh - dan bay hoi va cap long - ton that ap sudt - may nén - dan ngung - diéu khién



(Hinh 2). M6i mat xich déu c6 thé budc may nén lam viéc vdi ty s6 nén cao hon, hoac nén thém

luong hoi khong tao ra lanh hiru ich.

Chiéu danh gia: tir nhu cau lanh dén diéu khién

Dan bay hoi > Ton that

Dl sl g + cap long ap suat

—| May nén || Dan ngung || Diéu khién

Nguyén nhdn dién ndng cao c6 thé ndm & bat ky mdt xich ndo; mdy nén chi la noi nhin thdy két qud
Hinh 2. Chudi tu duy danh gid hiéu sudt hé thong lanh NHs, tir tdi lanh dén diéu khién.
2.2. Chi sé do va céng thirc
Céc dai lugng can do va theo ddi gom:
—  (Cong suat dién may nén (kW) va cong suat lanh (kW);
—  Hé sb hiéu qua COP cua may nén va cua hé théng;

— Dién nang riéng trén mot don vi lanh (kWh dién/kWh lanh) hodc trén mot tan san phém

(kWh't);
- Ap suét hut, nhiét do bay hoi, ap suét va nhiét do ngung tu;
— M tai thyc té va thoi gian van hanh ¢ cac mirc tdi khac nhau.

COP cua may nén chi tinh cong suat dién ctia may nén, con COP cua h¢ thong tinh thém céc

phu tai phu trg (Hinh 3):
Qe
COPomyp = W (1)
COP,ys = Qe )

WeomptWranstWpumpstWeontrols
Trong d6 Q. 1a cong suat lanh (kW), cac s6 hang W 1a cong suat dién (kW). Ranh giéi do ctia

Weomp (c0 tinh ton that dong co va bien tan hay khong) can dugc néu rd moi khi so sanh so ligu.
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Hinh 3. Ranh gici do ciia COP mdy nén va COP hé thong.

Dién ning riéng (SEC) theo thoi gian phai dugc tinh tir ning luong tich lity, khong lay trung
binh cac COP tuc thoi. Goi Ee 1a dién nang ti€u thu (kWh), E. 1a nhiét lugng lanh sinh ra (kWh)

va msp 12 khoi lugng san pham (t) trong cung khoang thoi gian:

E,

SEC. = E—Cl (3)
E,

SECsp = 2> @)

Phuong trinh (4) cho gié trj cing don vi kWh/t véi dinh mirc trong Hinh 1, nén c6 thé d6i chiéu

tryc tiép khi cing quy doi san lugng nhu thong tu [1].

2.3. Nguén dir liéu va pham vi

Bai viét khong dung s6 do hién trudng cia tac gia. SO lidu dugc 1dy tir sau tai liéu cong khai
[1]-[6]. Mbi s6 liéu duge ghi kém diéu kién néu trong ngudn. Gia tri ddi tir °F sang °C va tir psi
sang kPa do tac gia tinh lai (1 °F twong mg khoang 0,56 °C). Céc quy tac kinh nghiém chi ding

dé xép thtr ty wu tién, khong thay cho do dac tai nha may.

3. Két qua va thio luian

3.1. Nhiét dp bay hoi va dp sudt hit

Muc tiéu la dat nhiét d6 bay hoi cao nhét c6 thé trong gidi han yéu cau ciia san pham va qua
trinh. Mudn vay can xem xét ton that ap suat trén dudng hut, kha ning truyén nhiét ctia dan bay
hoi, phan phdi NH; 10ng, dau va ché do xa bang. Khi diéu kién hat duoc cai thién, may nén 1am
viéc voi ty s6 nén thap hon.

Mot quy tic kinh nghiém trong tai lidu tdp huan do Phong thi nghiém Quéc gia Oak Ridge
(ORNL) cong bd cho biét ctr tang khoang 0,56 °C (1 °F) nhiét do hut thi tiét kiém khoang 2 %



dién nang may nén, twong duong khoang 3,6 %/°C [2]. Ngudn khong néu diéu kién ap dung,

nén con sO nay chi c¢6 gia tri dinh hudng.

3.2. Nhiét dp ngung tu

Dan ngung phai du kha ning thai nhiét va dugc giir trong tinh trang trao d6i nhiét tot. Can quan
tam dén cau can, chat luong nudce, voi phun, quat, bom va phuong thirc didu khién. Ciing trong
tai liéu [2], cir giam khoang 0,56 °C (1 °F) nhiét do ngung thi tiét kiém khoang 1,5 % dién nang
may nén, twong duong khoang 2,7 %/°C. Hinh 4 v& hai quy tic ndy trong khoang thay d6i nho
vai kelvin. Cac duong thang chi biéu dién quy tic kinh nghiém, khong phai két qua do, va can

than trong khi ngoai suy ra ngoai khoang do.
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Hinh 4. Mitc giam dién ning may nén theo quy tdc kinh nghiém ciia [2] khi ndng nhiét & hit hodc ha
nhiét dé ngung.
Tuy véy, ha nhiét d6 ngung doi hoi thém cong suit quat va bom, nén muc tiéu 1a cyc tiéu tong
cong suét ciia hé thdng, khong phai cuc tiéu nhiét d6 ngung. Nghién ctru cia D’ Antonio va
cong su ghi nhan chinh xu hudng nay: ap suat ngung thap hon lam giam cong suat may nén
nhung lam ting dién ning quat va bom; dong thoi dan ngung 6 thé chiém 15-20 % dién nang

ctia mot hé lanh cong nghiép [3].

3.3. Diéu khién dan ngung trong khi hiu néng dm

Cung nghién ctru [3] cho biét quat dan ngung dung bién tan c6 thé tiét kiém 5-10 % ning luong
so v6i diéu khién déng/ngat. Tuy nhién, hiéu qua cta bién tan khong tach roi cach dit diém
diéu khién. Mohammed va Kissock mé phong mot hé NHs ¢ nhiéu dia diém va thdy ring &

Miami, mét khi hdu néng 4m, bién tdn don thuan hiém khi tiét kiém dién vi hé thong khong thé



xudng t6i ap suat ngung t6i thiéu. Khi két hop bién tan voi diéu khién nhiét 46 ngung theo nhiét
d6 bau udt (wet-bulb approach control), ty suat hoan vén (ROI) trong truong hop nghién ciru
dat khoang 80 % [4].

Mot vi du trong [4]: & nhiét d6 bau wét 23,9 °C (75 °F) va do chénh (approach) 5.6 °C (10 °F),
diém dit nhiét d6 ngung 13 29.4 °C (85 °F). Ciing trong hé dugc nghién ctru, cong suit thuc caa
dan ngung thap hon khoang 40 % so v&i dinh mirc clia nha san xuat, mot dau hiéu cho thay dan
ngung dang xudng cp hoidc lam viéc ngoai didu kién dinh murc. Viét Nam c6 khi hau néng 4m
gin nhu quanh nim; suy luan cua tac gia 1a cac két qua trén goi ¥ nén kiém tra diém dit nhiét
d6 ngung theo nhiét d6 bau uét dia phuong trude khi dau tu bién tin. Suy ludn nay can duoc

kiém chimg bang sb liéu thuc té cua timg nha may.

3.4. Ton thit dp sudt va vdgn hanh é tii mgt phan

Moi ton thit trén duong dng, van, bo loc, ludi loc, van mot chiéu, van diéu ap va cum van déu
can duoc xem xét. Viéc chon van chi theo duong kinh danh nghia ma khong kiém tra luu luong
va ton that 4p suat co thé khién hé thong phai tra gia bang dién ning trong sudt thoi gian van
hanh.

Khong nén danh gia hi¢u suét chi tai diém thiét ké. Can xem xét biéu d6 tai thuc té, diéu chinh
cong suat, phdi hop nhiéu méy nén, str dung bién tan khi pht hop va ché do tai tdi thiéu. Muc
tiéu 1a dwa may nén vao ving lam viéc hiéu qua trong phan 16n thoi gian van hanh. Thong tu

52/2018/TT-BCT ciing néu viéc han ché chay non tai may nén trong danh muc bién phap [1].

3.5. Dan bay hoi, ddu, van va phén ting nhiét dp

Dan bay hoi can sach, trao ddi nhiét tdt va duoc cép NHs léng 6n dinh. Can kiém soat murc
1ong, phan phéi long, khi gidn ap (flash gas), dau tich tu, ludng gid, bam tuyét va xa bang. Nén
b tri xa bang vao thoi gian it anh huong dén san xuét va tranh dé d6 am cao xam nhap vao
phong lanh, phu hop véi yéu cau xa tuyét ding quy trinh trong [1].

Dau trong hé théng c6 thé anh huong dén truyén nhiét. Can chu ¥ tach dau, hdi dau, xa dau va
tinh trang dau trong cac thiét bi trao d6i nhiét. Viéc kiém tra va duy tri hé théng dau nén duogc
xem la mot phén ctia quan ly hi¢u sudt, khong chi la cong viéc bao tri.

Van ro ri hodc diéu chinh khong pht hop c6 thé tao dong di tit. Vi van khi nong, hoi ap suét
cao 1o vé phia hut khién may nén nén thém mot luong moi chit khong tao ra cong suat lanh c6
ich va dwa thém nhiét vao dan bay hoi. Vi vy can kiém tra dinh ky van khi néng, van hat va
van diéu tiét long. Muc dién nang tdn that do mot van ro cu thé phai dugc xac dinh bﬁng do dac

tai hién trudng va quy doi theo don gia dién ciia nha may.



Khi tai lanh ¢6 nhiéu muc nhiét d6 khac nhau, phan téng nhiét do giup tranh tao lanh & nhiét do
bay hoi thip hon mirc can thiét cho toan bd hé thong. Két hop véi quy tic & muc 3.1, mdi °C
nhiét d bay hoi tranh duoc déu cé gia tri vé dién ning [2]. Day 1 suy ludn cua tac gia tir quy

tac kinh nghiém, can ki€ém ching bang biéu do tai cua tirng nha may.

3.6. Nuwdc lin trong NH; va khi khong ngung

Hé NH; ¢6 thé chiu duogc luong Am dang ké trong van hanh [3], nhung diéu do khong c6 nghia
1a khong mét dién ning. Theo Ficker, thém 10 % nudc theo khéi luong 1am nhiét 6 bay hoi
cao hon khoang 2 °C (4 °F) & cung ap sudt hut. Noi cach khac, dé gitr —20 °C, ap sudt hit phai
thip hon khoang 0,18 bar: tir 0,90 barg véi NHs nguyén chat xudng 0,72 barg v6i dung dich
chira 10 % nudc [5]. Trong vi du tinh bang phan mém chon may ctia mot nha san xuat cho may
nén tang thap bay hoi & —40 °C (—40 °F) va ngung ¢ —6,7 °C (+20 °F), cong suit riéng tang 7,6
% (tir 1,44 1én 1,55 hp/tan lanh) khi nhiét do bay hoi phai ha khoang 2.2 °C (4 °F) [5]. Pay la
mot diém tinh don 1¢, chua thé suy ra thanh hé $6 tuyén tinh cho moi hé théng. Bai viét [5] do
mot tac gia thudc nha san xuét thiét bi tach khi viét, nén s liéu mang tinh minh hoa.

Khi khong ngung (khong khi lot vao hé) lam ting ap suat day. Ciing theo [5], loai bé khi khong
ngung c6 thé tiét kiém khoang 6 % chi phi dién cho mdi 10 psi (khoang 69 kPa) ap suat day du.
Ca hai truong hop, nude va khi khong ngung, déu can duoc 1dy mau va do dinh ky thay vi chd

dén khi hé théng suy giam rd rét.

3.7. Cau can trén dan ngung

Céu cdn 1a cach “am tham” dy nhiét d6 ngung 1én. Theo mot bai bao nganh, 16p cau day 1/64
in (khoang 0,4 mm) lam dan ngung hoat dong thip hon khoang 15 % so v4i cong suat thiét ké;
trong vi du d6, mot hé khoang 1.000 tin lanh (khoang 3.500 kW) c6 nhiét d6 day 35 °C (95 °F)
thay vi 29,4 °C (85 °F) theo thiét ké, do nhiéu nguyén nhan cong lai [6]. Pay 1a vi du minh hoa
ctia mot bai bdo, khong phai s6 do cua mot hé cu thé, va can duoc kiém chung theo diéu kién

van hanh thyc té trudc khi dung dé tinh dau tu hoic 1ap ké hoach bao tri.

3.8. Cdch nhiét va giam tai lanh khong cdn thiét

Céch nhiét hu hong, cira khong kin, khong khi 4&m xam nhap hodc rém chan khong phu hop déu
lam tang nhu cau cong suét lanh. Khi tai lanh ting, may nén phai tao thém cong suat. Vi vay
giam tai lanh khong can thiét ciing 1a mot giai phap giam dién cho may nén. Day 1a budc it tén

kém, nén duoc xem xét trude khi nang cép thiét bi.



3.9. Téng hop sé liéu

Bang 1 tong hop céc s6 liéu dinh lwong da dan, kém diéu kién va giéi han. Cac s6 liéu nay ding

dé xép thtr ty wu tién, khong dung dé thay cho do dac.

Bdng 1. Tong hop so liéu dinh lwong céng bé va giéi han dp dung.

am

diéu khién theo bau udt, ROI = 80 %

hop Miami

Hién twong Gia tri cong bd Piéu kién / giéi han Ngudn

Tang nhiét d6 hut Giam khoang 3,6 %/°C (= 2 %/°F) Quy tac kinh nghiém, khong néu | [2]
dién ning may nén diéu kién

Giam nhiét do ngung Giam khoang 2,7 %/°C (= 1,5 %/°F) Quy tic kinh nghiém; chua tinh | [2]
dién nang may nén thém di¢n quat, bom

Dan ngung trong hé Chiém 15-20 % dién ning hé théng Néu chung cho h¢ cong nghiép [3]

lanh cong nghiép

Quat dan ngung ding | Tiét kiém 5-10 % so v6i diéu khién Can kiém tra pham vi tinh phan | [3]

bién tan dong/ngat tram trong ngudn gdc

Bién tan ¢ khi hau néng | Pon thun hiém khi tiét kiém; két hop | M6 phong mot hé NHs, truong | [4]

10 % nudc theo khdi
luong trong NHs

Nhiét d6 bay hoi cao hon =2 °C ¢
cung 4p suat; giit —20 °C cén ha ap
suét hut 0,18 bar

Dung dich NHs - nuéc; bai do
nha san xuat thiét bi viét

[3]

Nudc trong NHs, vi du
tinh

Cong suat riéng tang 7,6 % (1,44 —
1,55 hp/tan lanh)

Mot diém tinh, ting thip, —40 °C
bay hoi

(5]

Khi khong ngung

=~ 6 % chi phi dién/10 psi (= 69 kPa)
ap suat day du

Udc tinh trong bai bio nganh

[3]

Céu can dan ngung

L6p cau 1/64 in (= 0,4 mm): thap hon
~ 15 % cong suat thiét ké

Vi du minh hoa, hé =~ 1.000 tan
lanh

(6]

4. Tir t6i wu ky thuit dén bai toan diu tw

Mot giai phap nang hiéu suét chi thuc sy c¢6 gia tri khi chimg minh dugc hiéu qua kinh té. Mdi
dé xuét nén duoc xem xét theo chudi: chi phi dau tu (CAPEX) — tiét kiém ning luong — tiét
kiém chi phi van hanh — thoi gian hoan von — chi phi vong doi. Can thiét lap duong co sé
(baseline) gém chudi dir liéu du dai, tai lanh va diéu kién moi truong, lam co so chuén héa moi
so sanh sau ndy. Sau can thiép, mirc tiét kiém phai dugc kiém chung bang dir liéu & tai va diéu
kién so sanh dugc voi duong co sd.

Bang 2 dé xuét tht tw vu tién thuc hién. Nguyén tic sap xép 1a 1am trude nhimg viée it ton kém

va c6 the kiém chirng nhanh, r61i méi dén nhirng viéc can von lon.

Bdng 2. Thir tir wu tién thiee hién cdc gidi phdp ndng cao hiéu sudt.

Uu tién | Giai phap Muc dich

1 Do ludng va xac dinh ton that | Biét chinh x4c dién ning dang tiéu thu & dau va tai diu kién nao.




U'u tién

Giai phap

Muc dich

2 Ti wu diéu kién van hanh Diéu chinh cac thong sb c6 thé cai thién ma chua can dau tu 16n.

3 Téi wu diéu khién Diéu chinh may nén, quat, bom va ap suit theo tai thuc té.

4 Giam ton that hé théng Van, duong 6ng, trao ddi nhiét, dau, nudc, khi khong ngung va
cac diém di tat.

5 Nang cép thiét bi Chi dau tu khi ¢6 s6 liéu chirng minh mirc tiét ki¢m va thoi gian
hoan vén.

6 Thay d6i cau hinh hé théng | Xem xét khi tai, nhiét d6 va md hinh van hanh cho thay loi thé &

rang ve chi phi vong doi.

Cac chi s0 cudi cung can hudng tdi gom:

5. Két

kW may nén trén mot don vi cong suét lanh;

COP h¢ théng tai cac diéu kién van hanh thuc té;

kWh trén mot don vi lanh va kWh trén mot tan san pham (ddi chiéu dinh muc [1]);

Chi phi dién nang hang nam, chi phi bao tri va phu ting;

Chi phi vong doi ctia toan b hé thong.

luin va khuyén nghi

May nén 1a noi chung ta nhin thay dién ning, nhung nguyén nhan lam may nén tiéu thu nhiéu

dién c6 thé nam & bat ky dau trong hé thong NHs. Vi vay khong chi téi wu may nén ma can t6i

uu toan hé thong d€ may nén lam vi¢c hi€u qua nhat. Tur céc so li¢u cong khai da dan, tac gia

rit ra cac khuyén nghi sau cho k¥ su van hanh va thiét ké:

Bit ddu bang do luong. Lap duong co s vé cong suit dién, cong suét lanh, nhiét do bay

hoi va ngung ty, muc tai thyc t&; tinh SEC theo phuong trinh (3) va (4) va so vdi dinh

mirc trong [1].

Dung quy tic kinh nghiém dé xép wu tién: mdi °C ting nhiét d6 hut (= 3,6 %) hodc giam

nhiét d6 ngung (= 2,7 %) o gia tri cao hon nhiéu khoan dau tu thiét bi, nhung phai kiém

ching bang s6 do va phai xét thém dién quat, bom [2], [3].

— Uu tién cac bién phap chi phi thap: vé sinh dan ngung, kiém tra van ro, tich nuéc va

khi khong ngung, toi uru xa bang va diéu khién [5], [6].

Trudc khi lép bién tan cho quat dan ngung, kiém tra diém dat nhiét do ngung theo nhi¢t

d6 bau w6t dia phuong, vi bién tan don thuin c6 thé khong tiét kiém duoc dién [4].

Xem xét phan tang nhiét d¢ khi biéu do tai cho thay nhiéu mirc nhiét do can lanh.
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—  Moi dé xuét dau tu 16n phai duoc chirng minh bang tinh toan tiét kiém, thoi gian hoan

von va chi phi vong doi dya trén dir li€u thuc té ctia nha may.
Thong diép chinh: t6i wu toan hé théng dé may nén lam viéc hiéu qua nhét 1a con duong bén
virng dé giam dién ning va nang cao hiéu qua kinh té cia hé thdng lanh NHs.
Khai bao sir dung cong cu Al

Tac gia d3 str dung cong cu Al dé hd tro kiém tra vin phong, thé hién ngdn ngir. Noi dung ky
thuat, nguén trich dan va két luan do tac gia chiu trach nhiém. Khong c6 tai li¢u doc quyén cua

ASHRAE duoc nhap vao cong cu Al

Ciac tir viét tit

Viét tit | Giai nghia

NHs Amoniac (Ammonia)
00 Heé s6 hiéu qua (Coefficient of Performance)
SEC Dién ndng riéng (Specific Energy Consumption)

CAPEX Chi phi dau tu (Capital Expenditure)

ROI Ty suét hoan von (Return on Investment)

IQF Cép dong roi timg miéng (Individually Quick Frozen)

ORNL Phong thi nghiém Qudc gia Oak Ridge (Oak Ridge National Laboratory)

ACEEE Hoi dong My vé Kinh té Nang lugng Hiéu qua (American Council for an
Energy-Efficient Economy)

HVAC Hé thong sudi am, thong gi6 va diéu hoa khong khi (Heating, Ventilation, and
Air Conditioning)

TT-BCT Thong tu - B Cong Thuong

kW Kilowatt (don vi cong suét)
kWh Kilowatt-gio (don vi dién nang)
kPa Kilopascal (don vi ap sut)

psi Pound trén inch vudng (pound-force per square inch, don vi ap sut)
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