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TOM TAT
Hién nay, dji tau cd bang vit liéu composite khong ngimg gia tang vé s6 heong, kich thiée va cong sudt
may. Ciing voi do, san lwong va hiéu qua danh bat ciing tang lén dang ké. Tuy nhién, chdt heong san pham sau
ddnh bdt chia dwoc cdi thién va lam giam ddang ké gia thanh san pham, anh hwéng dén thu nhdp cia ngiwe dén.
Do dé, ndng cao hiéu qua bdo quan lanh trén tau cd vé composite la gidi phdp quan trong gép phan ning cao
chdt hegng san pham. Mot trong nhitng nguyén nhén chinh anh hieong dén hiéu qua bdao quan la do ton that
nhiét qua két cdu ciia ham cd. Két cau chii yéu ciia hdm bdo qudn cd trén tau vé composite la dang sandwich
véi ba 16p vt liéu: 16p v tau bang composite, 16p cach nhiét bang Polyurethan va I6p 16t bang composite.
Trong nghién ciru nay, ton that nhiét trong ham cd ciia mot tau composite cu thé duwoc tinh todn vmg véi cdc
mike nhiét do trong ham khdc nhau, dao dong tiv 1°C dén 5°C. Trén co s¢ d6, mot s6 gidai phdp ndng cao hiéu
qua bdo quadn lanh trén tau cd vé composite dwoc dé xudt dé cé thé dp dung trong thuec té.
Tir khéa: composite, tau cd, ton that nhiét, bao quan lanh, két cau sandwich.

ABSTRACT

Currently, the composite fishing boats in Vietnam have been constantly increasing in number, size, and
engine power. That lead to a significant increase in production and efficiency of fishing activities. However, the
quality of post-caught products has not been improved, which significantly reduces the cost of products and
affective the income of fishermen. Therefore, improving the efficiency of cold preservation in the boat hold for
composite fishing boats is the key solution to enhance the product quality. One of the main causes affecting the
preservation efficiency is due to heat loss through the structure of the cargo hold. The main structure of the
fish boat hold is a sandwich with three layers of materials: laminated composite of hull panel, Polyurethane
insulation and composite liner. In this study, the heat loss through the boat hold structure of a particular
composite boat was calculated for different temperatures level, ranging from 1°C to 5°C. Base on those results,
some solutions improving the efficiency of cold preservation are proposed that can be applied in practice.

Key words: composite, fishing boat, heat loss, cold storage, sandwich structures.

I. PAT VAN PE

Trong nhimng ndm gan day, s luong tau ca
no6i chung va tau du diéu kién déanh bt xa bo
ngdy cang ting, trang thiét bi ngay cang hién
dai. Do d6, san luong khai thac cting khong
ngung tang 1é€n. Theo quy hoach tong thé phat
trién thuy san dén nam 2020 tam nhin 2030 [7]
thi dén nam 2020, tong s6 tau thuyén khai thac
giam con 110.000 chiéc va dén nam 2030 giam
xudng con 95.000 chiéc, binh quan giam 1,5%/
nam. Trong d6, S6 lwong tau ca hoat dong khai
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thac tai ving ven b va ving 16ng giam xubng
con 70% vao ndm 2020, s tau danh bat xa b
khoang 28.000 - 30.000 chiéc. Cung véi do,
chi tiéu vé san luong khai thic ciing giam so
Vdi hién tai. Tuy nhién, cac chi tiéu vé gia tri
xuét khau va thu nhap binh quan dau ngudi déu
tang, trong d6 gia tri xuat khau ting 6 - 7%/
nam giai doan 2020 — 2030. Pé dat duge cac
chi tiéu dé ra can han ché tdi da cac ton thit ca
vé mit k¥ thuat va quan 1y.

Mot trong nhimng tn that 16n dang duoc
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quan tdm hién nay 1a ton that sau thu hoach
ma nguyén nhan chu yéu 1a do cong tac bao
quan sau thu hoach chua dam bao. Theo ) liéu
trong bao céo tong két nam 2017 cua Tong cuc
Thity san (Bo Nong nghiép va Phat trién Nong
thon) [8], mirc t6n that sau thu hoach cua nganh
khai thac hai san u6c tinh mdi nim khoang trén
20%, tham chi 1én dén 30% déi voi cc tau ludi
kéo bao quan bang da udp. Do do, mot trong
nhitng chi tiéu rat quan trong dt ra theo [7] 1a
giam ton that sau thu hoach san pham khai thac
hai san xudng dudi 10%.

Nguyén nhan chinh cta tinh trang ton that
sau thu hoach cao 14 do phan 16n tau khai thac
thuy san c6 cong sut nho, thiéu trang thiét bi
bao quan san pham. San pham khai thac chu
yéu duogc bao quan bang nudc di xay. Tham
chi, co tau thuyén nho hién van bao quan bang
uép mudi. Ngoai nguyén nhén do khai thac ca
khong dang tiéu chudn va ca tap, con c6 nguyén
nhan do bao quan khong dung cach d6 1a do
ham bao quan lanh khong dam bao yéu cu vé
qua trinh gilr nhiét, d6 kin nudc cling nhu trong
khau vé sinh ham. Déng thoi, viée ché tao ham
bao quan lanh la dya vao kinh nghiém cht
chua theo mét tinh toan thiét két cu thé nao.
Bén canh d6, do quy trinh khai thac thuy hai
san thuong khong 6n dinh, tau dénh trang dan
ca thuong rit ngan thoi gian, quay vao bo sém;
nguoc lai néu khong tring dan, thoi gian di
bién phai kéo dai, lam ting thoi gian bao quan
san pham khai thac tir ddu chuyén. Dé giam ton
that sau thu hoach, trong thoi gian qua, Chinh
phii va cac Bo da ban hanh nhiéu van ban quan
ly Nha nude nham hd tro ngu dan trong Vlec
vay von, cai tao diéu kién bao quan, mua sim
trang thiét bi,... [1].

Trén goc do k¥ thuat, quy trinh bao quan
(bao gdm ca phuong thirc bao quan) va két ciu
ham bao quan c6 anh huong 16n dén ton that
sau thu hoach. Quy trinh bao quan da dugc
Téng cuc Thuy san ban hanh trong tai liu
huéng dan k§ thut vao nam 2019 [9]. Theo
d6, san pham trén cac tau khai thac xa bd phai
thuc hién theo cac budc: dua hai san 1én boong,
xu ly so b, phén loai, bdo quan (udp da, lanh
két hop,...), theo ddi bao quan — van chuyén,

bdc do hai san.

Vé két cau ham bao quan, tuy theo vét liéu
ché tao vo tau ma két cu ham va mleng ham
bao quan 1a khac nhau. Dbi VOl tau vo £0, ket
cau ham bao quan lanh chu yéu gom tim xdp
ép chit vao vach him va vach dugc déng chin
bang gd tim day tir 1,5cm + 2,0cm, thanh vach
ham duge son hodc phu bat. Trén miéng ham
dugc day bang gb c6 dém cao su day Smm dé
giit kin. Véi két cdu nhu vay thi khong dat do
kin nudc, gitr nhié¢t kém lam cho da tan chay
rat nhanh, ton rt nhidu thoi gian cho khau vé
sinh hAm. Bén canh d6, tudi tho caa ham nay
cling rat ngin, khoang 5-6 nam str dung budc
phai 1am ham méi. Chinh vi vay, chi phi cho
mdi chuyén bién kha cao do phai dy trir thém
nhiu d4 lanh dé b sung cho khau bao quan
sau khi dénh bat. Tuy nhién viéc bd sung thém
da lanh chi duogc thuc hién ph?m trén bé mit
ham con phan bén dudi gan nhu khong thé thuc
hién dugc, nén chit lugng bao quan san pham
sau khi khai thac khong hiéu qua larn giam gla
tri thily san sau khi danh bat. Mot s it tau gb
da st dung cong nghé 1ap dat ham lanh méi véi
két cau tim gd - 16p foam PU (Polyurethane)
— 16p phii bang inox. Vi két ciu nhu vay, him
c¢6 do kin cao, giit nhiét t6t va dé dang trong
khau vé sinh. Tudi tho ctia ham ciing ting 1én
khoang 12 - 15 nam. Tuy nhién, sau mot thoi
glan sur dung thi lorp silicon lién két glu'a cac
mdi ndi inox c6 thé bi 1o, bong tach dan dén
do kin nuéc khong cao lam glam kha nang gilt
nhiét, Va lam muc két cau gb cua vo tau do
nudc ngam vao va bi dong lai bén trong. Theo
dé xuét cua tién si Vi Nhu Tan va cong su [10],
két cdu ham bao quan giébng nhu trén nhung
thay 16p inox bang 16p vat liéu composite. Két
céu nay da khic phuc duge nhuoc diém cua cac
mdi ndi ning inox.

DPéi véi tau vo composite, ham lanh dugc
thiét ké theo cong nghé kiéu sandwich gdm
16p composite vo tau hoac vach — 16p foam PU
— 16p composite 6p. Lép Op bang composite
trong cung lién két rat tot voi 16p composite
v6 tau hodc vach nén ham dam bao do kin cao,
cach nhiét tot, bé mit hAm nhin nén thun tién
trong khau vé sinh. Nap ham ciing duoc két
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céu theo kiéu sandwich, gdm hai nip. Nip
trong gitr vai tro cach nhiét, cach am va lam
kin ham v&i moi trudng bén ngoai, nap ngoai
c6 tac dung lam kin nude. Qua thuc té sur dung
cho thay tudi tho ctia ham bao quan trén tau vo
composite trén 20 nam.

Vé phuong phép tinh toan, cho dén nay
chua c6 tai liéu va cong trinh nao nghién ctru
vé phuong phap tinh toan, thiét ké ham bao
quan cho tau ca hodc tinh toan ton that nhiét
cho ddi twong nay. Cac tai liéu cha yéu gisi
thiéu chung vé nhiét va bao quan lanh cho céc
loai kho lanh, ti lanh,... voi cac kiéu két ciu
vach va vat liéu khac nhau. Trong dd, cac tai
liéu trong nude phai ké dén nhu: Truyén nhiét
ciia Pang Qudc Phu va cac tac gia [6], Hudng
dan thiét ké hé thong lanh ctua Nguyén Puc
Loi,...

Qua céc phan tich néu trén cho thay vai tro
quan trong cua viéc danh gia ton thit nhiét dé
lam co s& dé xuat cac giai phap nham nang
cao hi€u qua bao quan lanh cho tau ca Viét
Nam ndi chung va tau cd vo composite noi
riéng.

II. PHUONG PHAP, POI TUQNG VA
VAT LIEU NGHIEN CUU

1. Phwong phap nghién ciru

Bai bao nay chu yéu sir dung phuong phap
nghién ctu ly thuyet va ing dung dé giai quyét
bai toan thyc tién dit ra. Cu thé nhur sau:

- Xé4c dinh cac nguyén nhan gy ton that
nhiét cho him béao quan lanh trén tau ca noéi
chung va tau ca vo composite noi riéng;

- Xay dung co s¢ 1y thuyét tinh toan ton
that nhiét cho him bao quan lanh trén tau ca vo
composite dya trén cac tai lidu san co;

Bang 1. Cac thong sb co ban ciia tau lya chon tinh toan

TT Théng sb Ky hiéu Pon vi Gia tri
1 Chiéu dai 16n nhét L m 24,0
2 Chiéu rong 16n nhat B, m 6,5
3 Chiéu cao man H m 3,5
4 Chiéu cao boong D m 3,05
5 Chiéu chim trung binh d m 1,72
6 Luong chiém nudc W m’ 156,6
7 Cong suit may chinh Ne HP 822
8 S6 lwong ham ca - Ham 7
L6p composite A-A
Véch doc Véach ngang 1721 Véch n’gang
sau (S1) trude
e .
o
cdch dm, t=4 =
121 [
Sy BFFararar i ge
= @X M \% L

Lép cach nhiét

t=161

Hinh 1. Khoang c4 lya chon dé tinh toan.
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- Khéo sat mot mau tau ca vo composte thuc
té va xay dung dir liéu ddu vao cho bai toan
tinh ton that nhiét (hAm bao quan, phuong phap
bao quan va ddi tuong bao quan);

- Tinh toan ton that nhiét cho ham bao quan
lanh ctia mau tau ca lya chon;

- Panh gia két qua tinh toan va dé xuét giai
phap nang cao hi¢u qua bao quan lanh trén tau
ca} v6 composite trén phuong dién két cau cua
ham.

2. DPoi twgng nghién ctru

Khoang ca trén tau ca vé composite co cac
thong s6 co ban duoc cho trong bang 1.

Khoang ca lya chon dé tinh toan 1a khoang
ké truge buéng may, nam & vi tri phia man tau,
céc kich thude chinh cta khoang duoc thé hién
trén hinh 1.

- Khoang ca tinh toan gém ¢6 6 mat, dugc
phan chia thanh cac khu vue, chi tiét voi céac
thong s6 cu thé dugc thé hién & bang 2.

Béang 2. Dién tich va so luwgng ctia cac khu vue, chi tiét két cau ciia ham tinh toan

TT Vi tri két ciu Ky hiéu S0 lwong (thanh/tam) Dién tich (m?)
1 Mat boong tau S1 1 3,044
2 Xangang boong, thanh doc boong - 4 0,052
3 Vach doc S2 1 3,863
4 Nep ngang vach doc - 5 0,059
5 Man tau phén dudi mon nudc S3 1 2,116
6 Suon (trén mén nude) - 4 0,069
7 Man tau phan trén mén nudc S4 1 2,133
8 Suon (dudi mon nude) - 4 0,069
9 bay tau S5 1 2,726
10 ba ngang day - 4 0,044
11 Vach ngang trudc S6 1 4,660
12 Nep ding vach ngang trudc - 2 0,047
13 Nep ngang vach ngang trudc - 1 0,030
14 Vach ngang sau S7 1 4,660
15 Nep dtrng vach ngang sau - 2 0,047
16 Nep ngang vach ngang sau - 1 0,030

- Phuong phap va nguyén vat li€u bao quan:
St dung phuong phap phd bién nhat hién nay
14 bao quan bang d4 xay, trong d6 c4 va da dugc
xép dat trong khay nhya PE véi ty 1& 40:60 vé
khéi luong [6]. Loai ca dugc chon dé bao quan
1a ¢4 nuc (thudc nhom ca gay).

3. Vit liéu

- Két céu bao quanh khoang ca tinh toan c6
dang 3 16p (sandwich) gdm céc thanh phan vt
liéu sau:

+ Lop composite vo tau (day, man, boong,
vach doch, vach ngang);

+ L&p céach nhiét Polyurethane (PU);

+ Lop composite cach 4m.

- Céc két cu gia cuong (da ngang day, thanh
doc day, suon, thanh doc man, xa ngang boong,
thanh doc boong) c6 dang composite — 161 PU.

- Hé s6 dan nhiét (L) ctia vat lidu:

+ Polyurethane: Theo [5] Polyurethane
climg (ty trong 22 + 200 kg/m®) c¢6 hé s6 dan
nhiét =0,019 + 0,023 (W/m.K). O day str dung
Polyurethane co ty trong 40 kg/m* nén chon A
=0,02 (W/m.K).

+ Composite: Theo [3] composite dung
trong dong tau c6 hé sé dan nhiét =02 + 0,3
(W/m.K), & day chon A = 0,25 (W/m.K).

-Hésb truyén nhiét (k) tai cac vi tri két cAu:
hé s truyén nhiét cho vach phang co n 16p
dugc xac dinh theo cong thtic [5]:

k= = (W/mK) (1)
oty =1 A

Trong doé:
+ o,: HE s0 toa nhiét cua moi truong bén
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ngoai (phia néng) téi tuong cach nhiét (W/
m’K);

+ a,: Hé s6 téa nhiét cta vach budng lanh
vao buong lanh (W/m?K);

+6.: Do day cua 16p vat ligu thir 1 (m);

+A: Hé s dn nhiét ctia vat lidu thtr i (W/
mK).

Thay gla tri cac thong sb vao (1) ta xac dmh
dugc hé sb truyén nhiét tai cac vi tri két cdu
nhu bang 3.

Bing 3. Hé s6 truyén nhiét tai cac vi tri két ciu

Hg¢ so truyén nhiét

TT Vi tri két cau K (W/m?K)
1 Man tau dudi mén nudc voi két cau composite (vo) — PU — composite 0,160
2 Man tau trén mén nude véi két chu composite (vo) — PU — composite 0,159
3 Man tau voi két cAu composite (v6) — composite (sudn) — composite 0,250
4 Vach tau véi két cau composite (vach) — PU — composite 0,176
5 Vach tau véi két ciu composite (vach) — composite (nep) — composite 0,250
6 Boong tau voi két cdu composite (vo) — PU — composite 0,196
7 Boong tau véi két cdu composite (vO) — composite (sudn) — composite 0,250
8  DPay tau véi két ciu composite (v6) — PU — composite 0,122
9  Pay tau v6i két ciu composite (vo) — composite (sudn) — composite 0,250

- Nguyén vit lidu bao quan ca trong ham:

+ Thong s tinh toan cia d4 xay [4]:

Thé tich riéng: 1,4 (m*/tin);

Khéi lugng riéng: 0,68 (tan/m®);

An nhiét nong chay: r =333 (kl/kg)

+ Thong s6 tinh toan cua khay chua PP [2]:

Kich thudc phu bi: 1 x b x h =525 x 350 x
150 (mm);

Thé tich chita: V, = 0,023 (m’).

Nhiét dung rieng: C = 1,9 (kl/kg.K)

+ Thong sO tinh toan cua ca nuc [5]:

Khéi luong riéng 1a 990 (kg/m®);

Entanpi cta cé trudc 1a 353,6 kl/kg va sau
khi xur 1y lanh la 265,8 kJ/kg.

Nhiét dung riéng: C = 3,22 (kJ/kg K)

Véi ty 18 khéi luong ‘44— ¢4 13 60:40 thi mdi
khay chira 13,75 kg c4, ham c4 lya chon tinh
todn chira 1942,5 kg dé va 1295 kg ca.

4. Co sé tinh toan ton théat nhiét cho hAim
bdo quén trén tau cd vé composite

Trén co s¢ st dung phuong phap tinh toan
nhiét cho kho lanh bao quan hai san [5], ton
thit nhiét Q ctiia him bdo quan ca dwoc xéac
dinh theo cong thuc:

Q=Q,+Q,+Q, (W) 2)

Trong do:

+Q,: Dong nhlet di qua két cau bao che cua
ham (W), bao gdm dong nhiét qua thanh vach
xung quanh do chénh léch nhiét d6 (ca 6 mat
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ctia ham) va dong nhiét do anh hudng cia b
xa mat troi (mdt boong va man tau phan trén
mudn nudc);

+ Q,: Dong nhiét do san pharn téa ra trong
qua trinh x1r ly lanh (W), bao gom dong nhiét
do san pham (c4) mang vao va dong nhiét do
lam lanh khay chura ca;

+ Q,: Dong nhiét tir cac nguon khac nhau
khi vén hanh ham (W), bao gém dong nhiét do
mé ndp ham va dong nhiét do ngudi van hanh
(xép ca vao hiam) gy ra.

5. Co s6 tinh toan lwong da tan trong
him theo nhiét 9 va thoi gian bao quan

Luong dé tan dugc tinh toan cho truong
hop ham chita dy c4 u6p trong khay, nhiét do
bén ngoai 1a 35°C. Theo [5], khi lugng d4 tan
trong him (M ) duoc xéac dinh theo cong thuc:

M,=Q,/r (kg) 3)

Trong do Qg tong luong nhiét ham bao
quan nhan vao lam cho da tan chay (kJ), duoc
xac dinh theo cong thuc:

Q,=Q.+Q,+(Qx7) k) (@)

V6i: Q va Q, 1a nhiét lwong do ca va do
khay toa ra (kJ), T 1a thoi gian bao quan (s).

6. Co sé tinh toan chiéu day 16p vat liéu
cach nhiét

Chiéu day 16p vt lidu cach nhiét anh huong
truc tiép dén ton that nhiét qua két cau bao che
ctia hdm (Q)). Thue té, tily theo nganh nghé va
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kich thudc tau ma chidu day 16p vat liéu cach
nhiét 1a khac nhau. Do d9, viéc x4c dinh chiéu
day cua 16p vat lidu nay nhdm déanh gia lugng
da tan tuong (mg ctia ham.
Chiéu day 16p cach nhiét dugc xac dinh trén
co s6 bién ddi cong thire (1) nhu sau:
1 (1 S
Spy = Apy [— ( + )](W/m2K) 5)
k Apgp
Trong do6:

nhiét va vat liéu cornp051te (W/rnK)
L. KET QUA NGHIEN CUU VA THAO
LUAN

1. Ton that nhiét cia hAm bao quan

Két qua tinh toan ton that nhiét trong mot
ngay (24 gio) ung voi 05 muc nhiét do trong
ham bao quan ca nuc voi da xay theo ty 18
40:60 duoc thé hién & bang 4.

Két qua tinh toan ton that nhiét trong thoi

+9,,0

PU’ FRP*

nhiét va vat liéu comp0s1te (m);

+ A A

PU” ""FRP*

: Chiéu day cua 16p vat liéu cach

:Hé so dan nhiét cua vat liéu cach

gian mot chuyén bién (tinh cho 30 ngay) tng
v6i 05 muc nhiét do trong ham bao quan dugc

thé hién & bang 5.

Bang 4. Tén thét nhiét ciia hAm bao quan trong 24 giv

Nhiét d§ bao quan (°C)

Tén thét nhiét (kW)

Q, Q, Q, Q

1 0,147 2,005 0,800 2,953

2 0,143 1,954 0,798 2,895

3 0,139 1,900 0,795 2,834

4 0,135 1,847 0,792 2,774

5 0,131 1,795 0,790 2,716

Bang 5. Ton that nhiét ciia hAm bio quan trong mdt chuyén bién
Thoi gian bio Tong ton that nhiét (kW)

quéan (ngay) 1°C 2°C 3C 4°C 5°C
1 2,953 2,895 2,834 2,775 2,716
5 14,763 14,475 14,172 13,873 13,580
10 29,527 28,951 28,343 27,746 27,160
15 44,290 43,426 42,515 41,620 40,740
20 59,053 57,901 56,687 55,493 54,320
25 73,817 72,377 70,858 69,366 67,900
30 88,580 86,852 85,030 83,239 81,480

2. Khéi lwgng da tan trong him bao quin
Két qua tinh toan lugng da tan trong thoi
gian mot chuyén bién (tinh cho 30 ngay) ung

v6i 05 mue nhiét d6 trong him bao quan duoc

thé hién & bang 6.

Biang 6. Khoi lwong d4 tan ciia hAm bio quan trong mét chuyén bién

Thoi gian bao

Luwgng da tan (kg)

quan (ngay) 1°C 2°C 3°C 4°C 5°C

1 3,192 3,082 2,970 2,859 2,749
5 21,578 21,109 20,620 20,137 19,661
10 79,036 77,446 75,774 74,130 72,513
15 174,798 171,340 167,699 164,119 160,600
20 308,864 302,792 296,393 290,103 283,921
25 481,236 471,802 461,857 452,082 442 477
30 691,912 678,369 664,090 650,056 636,268

TRUONG DAI HOC NHA TRANG e 47



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2022

3. Anh huéng ciia chiéu day két ciu cach
nhiét dén ton thit nhiét va lwong da tan

Két qua tinh toan & bang 5 va 6 cho thay ton
that nhiét va lugng da tan 16n nhat ing voi mirc

nhiét d6 bao quan tai 1°C. M thay doi chiéu
day 16p cach nhiét so véi hién tai lan luot 1a
+20% va +40%. Két qua tinh toan ton that nhiét
va luong da tan duoc thé hién & bang 7 va 8.

Bang 7. Ton thét nhiét ciia hAm bio quan tai 1°C khi thay déi chiéu day 16p cach nhiét

Thoi gian Tén thét nhiét (kW)

bao quan (ngay) +20% +40% -20% -40%

1 2,932 2,822 2,984 3,034

5 14,659 14,112 14,918 15,172

10 29,318 28,223 29,835 30,344

15 43,977 42,335 44,753 45,517

20 58,637 56,446 59,671 60,689

25 73,296 70,558 74,588 75,861

30 87,955 84,670 89,506 91,033

Bang 8. Lwong da tan ciia him bao quan tai 1°C khi thay déi chiéu day 16p cach nhiét
Thai gian bio +20% _ +40% _ -20% _ -40% _
quén (ngay) Lwong da Saiso Lwong da Saiso Lwongda Saiso Lwong da Saiso
tan (kg) (%) tan (kg) (%) tan(kg) (%) tan(kg) (%)

1 3,187 -0,17 3,158 -1,06 3,200 +0,25 3,213 +0,67
5 21,443  -0,62 20,733 -3,92 21,779  +0,93 22,109  +2,46
10 78,495  -0,68 75,654 -4,28 79,837  +1,02 81,157  +2,69
15 173,581 -0,69 167,189  -435 176,600 +1,03 179,572 +2,73
20 306,702 -0,70 295,337 -438 312,069 +1,04 317,352 +2,75
25 477,858 -0,70 460,100  -4,39 486,243 +1,04 494,497 +2,76
30 687,047 -0,70 661,477 -440 699,122 +1,04 711,009 +2,76

4. Théo luan

Két qua tinh toan ton that nhiét trong mot
ngdy tng voi 05 muc nhiét do trong ham bao
quan cho thy ton thit nhiét 16n nhit tai 1°C
(2,953kW) va giam dan khi nhiét d6 trong ham
ting dan dén 5°C. Néu tinh trong thoi gian
mot chuyén bién (30 ngay) thi ton that nhiét
tang kha nhanh khi s6 ngay bao quan ting tir
1 ngay 1€n 30 ngay (tai 1°C, gia tri nay tang tir
2,953kW 1én 88,58kW). Lugng ton that nhiét
thay doi khong dang ké khi nhiét do bao quan
tang tur 1°C 1én 5°C (¢ ngay tha 30, gia tri nay
giam 8%).

Khéi lugng d4 tan trong ham bio quan
thay doi theo hudng ty 1¢ thuan véi sy thay
dbi ton that nhiét. Vi ham chira 1942,5 kg d4
va 1295 kg c4 nhu trén ¢ nhiét d6 bao quan
1°C, luong da tan sau 01 ngay khong déng ké
(3,192kg, tuong duong 0,16%). Luong da tan
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16n nhat sau thoi gian chuyén bién 30 ngay la
691,912kg (chiém 35,62%). Nhu viy, sau 30
ngay thi lugng d4 tan trong ham chiém hon 1/3
luong d4 mang theo. Trong khi d6, néu thoi
gian chuyén bién 1a 15 ngay thi lwong da tan
trong ham chi chiém 10% lwong da mang theo.

Khi thay doi chiéu day 16p cach nhiét thi ton
that nhiét va lugng da tan ciing thay doi theo.
Trong d6, ton that nhiét thay doi khong dang
ké. Cu thé, néu ting chiéu day 1én lan lugt 20%
va 40% thi luong ton that nhiét giam twong tmg
0,7% va 4,41%; néu giam chiéu day xudng lan
luot 20% va 40% thi lwong ton that nhiét ting
tuong tmg 1,05% va 2,77%. Lugng da tan giam
nhiéu nhat sau 30 ngay bao quan khi ting chiéu
day 1én 1an lugt 20% va 40% 1a 0,7% va 4,4%;
Luong d4 tan ting nhidu nhét sau 30 ngay bao
quan khi giam chiéu day xudng lan luot 20%
va 40% la 1,04% va 2,76%.
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5. P& xuét giai phap nang cao hiéu qua
bao quan lanh trén tau ca vé composite

Trén co s phén tich két qua tinh todn néu
trén, mot sd giai phap nham nang cao hidu qua
bao quan lanh trén tau ca vo composite dugc
dé xuat gdm:

- Thay dbi chidu day 16p vat lidu cach
nhiét: Chiéu day 16p vo, boong va vach bang
composite duge tinh chon theo yéu cau cua quy
pham nén khong thé giam, con néu tang 1én thi
rat anh hudng dén gia thanh cua tau. Dong thoi,
viée thay dbi chidu day 16p vat liéu composite
anh huong khong dang ké dén ton that nhiét.
Do d6, viéc thay doi chiéu day 1p vt liéu cach
nhiét 1a giai phap t6t nhat dé nang cao hiéu qua

bao quéan lanh ciia hdm va it anh huong dén gia
thanh ché tao. Néu thé tich hdm thira strc chtra
thi c6 thé tang chiéu day 16p vat liéu cach nhiét.

- Xac dinh thoi gian chuyén bién hop ly:
Biéu d0 hinh 2 cho thay anh huéng cua thoi
gian bao quan dén lugng da tan tai 1°C. Do dbc
ctia biéu dd cang ting khi c6 ngiy bao quan
ting. Sau thoi gian 5 ngay, d4 lanh hau nhu
chua tan, trong khoang thoi gian 10 ngay cubi
(ngay thtr 20 dén 30), luong d4 tan ting hon 2
1an so v&i 20 ngay trudc d6. Trén co sd biéu dd
nay, ngu dan c6 thé xac dinh thoi gian chuyén
bién hop 1y dé vira ning cao hiéu qua bao quan
lanh, vira phii hop véi nganh nghé.
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IV. KET LUAN bién c6 anh huong rit 1on dén lugng da tan

Chat lugng bao quan san pham trong him
tau ca ndi chung va tau vo composite noi riéng
phu thudc vao nhiéu yéu té nhu phuong phap
khai thac, phuong phap bao quan, két cdu haim
bao quan, cach thirc xép do, thoi gian bao
quan,... Trong d6, két cdu hdm bao quan, thoi
gian bao quan c6 anh hudng rat 1on dén chat
luong san pham sau khai thac.

Viéc tang chiéu day lorp vat li¢u cach nhiét
s& gbp phan giam ton that nhiét va qua d6 giup
nang hiéu qua bao quan lanh ctia hAm ma it anh
huéng dén gia thanh ché tao. Thoi gian chuyén

trong hiam bao quan. Nghia 1a n6 anh hudng
dang ké dén chat luong bao quan san pham.
Tuy theo yéu ciu cua nganh nghé, nhung dé
san pham c6 chat luong tét thi thoi gian chuyén
bién khong nén qua 10 ngay, tét nhat 1a tir 5
ngay tré xudng.

Déi voi giai phap thay doi vé két cu, bén
canh viéc tang chiéu day lop vat liéu cach
nhiét, can c6 nhimng nghién ctru vé ty trong cua
vat liéu PU hoac chon loai vat liéu cach nhiét
khéc t6t hon.
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