Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 2/2023 https://doi.org/10.53818/jfst.02.2023.59

NGHIEN CUU CAC YEU TO ANH HUONG PEN QUA TRINH BAO QUAN LANH
CUA KET CAU HAM BAO QUAN SU DUNG VAT LIEU POLYSTYRO FOAM
TREN TAU CA VO GO

STUDIES ON FACTORS AFFECTING THE COLD STORAGE OF POLYSTYRO FOAM
BASED VAULT IN WOODEN FISHING BOATS
Nguyén Pinh Khwong', Pham Thanh Nhut’,
Do Vin Ding’, Nguyén Vi Xuin Thi’,
Nguyen Van Giang’
! Khoa Co khi, Truong Pai hoc Nha Trang
2 Khoa Ky thuét giao thong, Truong Pai hoc Nha Trang
* Cong ty DTECCO Viét Nam
4 Truong Cao ding Ly Ty Trong Tp. HCM
5 Truong Trung cAp nghé Trdn Dai Nghia
Tdc gid lién hé: Nguyén Pinh Khirong (Email: khuongnd@ntu.edu.vn)
Ngay nhdn bai: 05/05/2023,; Ngay phan bién thong qua: 21/06/2023; Ngay duyét dang: 29/06/2023
TOM TAT
Bai bdo da sir dung phirong phdp nghién civu Iy thuyét thong qua van dung cdc bdi todn truyén nhiét dé
ddnh gid cdc yéu té anh hwong dén cdac ham bdo quan cd trén cac tau cd vo gé hién nay. Két qua nghién cieu da
tinh dwoc gia tri t6n that nhiét ciia mot ham bao quan thyc 1é ciia tau ca vo go”~ lwa chon; Tinh tén that nhiét ciia
mé hinh ham bdo qudn; Tim ra dwoc nhitng nguyén nhdn chinh dan dén s tang nhiét @ ciia ham bao quan;
Pua ra nhitng két ludn cé tinh chdt giai phdp cdi tién cac ham bdo quan hién nay, nham ndng cao chat hrong
ciing nhie hiéu qua bdo quan thity san sau danh bat.
Tir khéa: Ton that nhiét, ham bdo quan, tau cd vo go
ABSTRACT

The study used a theoretical research method based on the application of heat transfer calculation to
evaluate the factors affecting the storage cargo hold on the current wooden fishing boats. The result presents
calculated value of heat loss through the structure of the actual cargo hold of the selected wooden-shell fishing
boats; calculates the heat loss of the storage cargo hold model; finds out the major causes leading to the
temperature rise of the cargo hold; indicates solutions to improve the current storage cargo hold for the

enhancement of the quality and efficiency of post-caught seafood preservation.

Key words: Heat loss, storage cellar, wooden fishing boat

I. PAT VAN DE

Véi duong bo bién dai trén 3260 km, trit
lwong khai thac hing ndm gan 2 triéu tan thuy
hai san. Tuy nhién cong tac bao quan hai san
sau khai thac dang gap nhiéu kho khan, dan dén
t6n that sau khai thac hai san 16n [10]. Nguyén
nhan chu yéu la:

- Tau c4 dung d¢é khai thac chii yéu 13 tau vo
g0 ¢& nho, viée thi cong ham chu yéu dua vao
kinh nghiém dan gian.

- Chua c6 nghién ctru cu thé nao dé xac dinh
céc yéu td gdy ton that nhiét cho cac him bao
quan tau ca vo gb hién nay.

Vi véy viéc nghién ctru dé tim co s¢ khoa

hoc danh gia cac yeu t6 anh huong dé dua ra
cac giai phap, khuyen cao trong_ tinh toan thiét
ké, thi cong cic ham tau ca nham giam thiéu
t6n that sau khai thac mang lai hiéu qua kinh té
cao 1a van dé rit can thiét hién nay.
IL. POI TUQNG, PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng nghién ctru

Tén that nhiét cua két cdu ham bao quan
lanh trén tau khai thac ca vo go.

2.2. Pham vi nghién ciru

- Nghién ctru mot s6 yéu tb chinh anh huong
dén qua trinh that thoat nhiét cta két cdu ham
bao quan ca trén tau gd truyén thong.
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- Két qua thu dugc tir viée tinh toan gom hai - T6n that nhiét qua day him Q,(W)
thong sb 13 ton that nhiét (Q) va thoi gian bao Q,=Q,+Q, QW)
quan san pham () v6i mot mic nhiét d6 bao 2. 3 1. Tlnh ton thAt nhiét tai tran ham
quan cb dinh. [5],[6],[7]

2.3. Phuong phap nghlen c1ru

Tinh ton that nhiét qua két ciu vach xung = 1’“ Fi
quanh him Q, gdm cac thanh phan Trong dO F F,=F (mz) a, o, lahé 50 toa

- Ton that nhlet qua tran ham Q (W) thet tal hai be mat VaCh (W/mzK)

twi—t
- Tén that nhiét qua man tau Q, (W) Qurin him = Q1 = é lez W)
1
™

N

ti\t@tm

lt 14 1'n

0f o () [
"-_.__.—"J"“‘-n—--—-.,__/"\n.

Hinh 1: Din nhiét qua vach phang n 16p, diéu ki¢n bién loai 1.

2.3.2. Tinh tén that nhiét truyén qua day Tir d6 tinh ra dong nhiét truyén qua vach
va man tau [6],[7]. hon hop:
__ 1, 8a 1 &p . 1 _ 1 n 6
4 @, F, AaF4 _9B , Sc ApFp  anF,  aiF i= 1AzF
ABFE " AcFC
Qaiy vi man= Q23 = t1— b2 * Xzic dinh h.é s0 toa nhie::? cﬁg mr("r.c da
2Rq vao vé tau: (Bai toan trao doi nhiét doi luu
Trong d6: 1, 2, 3, 4 1a céc loai vat li¢u khac tu nhién gitra vach phéng véi khong gian chét
nhau long vo han) [7]

(GrPr)n =220 pr s Nu = C.GEPOR, : tusse s = 2%, do Nu =2

Vd.i.h ph 1/n§ Cl’lfll long
1 2 % ,//// 7 doi Tuu
// s fwr
4 v b
a L //,// 7 tol
’ ‘ . ;;'{/////// \
s
4'6'}4—5-8—> ////;///, ///
) x
Hinh 2: Dan nhiét qua vach c6 vat liéu hon hop. Hinh 3: Doi lwu qua vach phang.
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* Xac dinh h¢ s6 téa nhiét ciia khong khi vao tran ham (Bai toan trao doi nhiét ddi luu ty nhién
gitra vach phang voi khong gian hitu han - khe hep) [7]

(GrPr)m= gBAt[l | Pr; Nu=C.(Gr.Pr)}} ; Onuscds = ANu , do Nu —7

t

th_h

Vich
nong =

Hinh 4: Trao dbi nhiét dbi lru qua khe hep.

* X4c dinh hé s toa nhiét ctia nwéc bién vao day va man tau (Bai toan toa nhiét ddi luu cudng
buc gitra vach phang vai chat léng chay ngang qua vach phang) [7].

ANu «l

Re =L Tinh Nu theo Re, Onusc bién = > do Nu = "

t
Chat long
Adi I
s ‘;. /4
PR e 1 Wt
< Vichphang - oy x

Hinh 5: Téa nhiét déi luu cudng birc qua vach phfmg.

III. KET QUA TiNH TOAN VA THAO Mau tau vo gb duoc chon [8]:

LUAN Chiéu dai 16n nhat: L = 16,00 m; Chiéu
3.1 Tinh tén that nhiét ctia hAm thuc té trén rong 16n nhét: B =4,50 m; Chiéu cao man chin

tau song: H=2,50 m;
- Khao sat va lya chon mau tau, kich thuée Chiéu cao man: D = 2,00 m; Chiéu chim

ham bao quin dong thoi van dung két qua trung binh: d = 1.30 m;

nghién ciru 1y thuyét dé tinh toan. Kich thuéc ham bao quan: Dx R x C = 3,82
- Panh gia két qua tinh toan va dé xuét giai x 1,2 x 2 (m)

phap nang cao hi¢u qua bao quan lanh trén tau Céu tao cac vach ham bao quan [9]:

ca vé go trén phuong dién két cau cua ham.

Lép xbp PS
Ldp dgm Lép gifiy diu cach im
khing khi [ .
R Lép xop PS
Lé TS S 1 Vin ép o SN
Gp giy diu cich im ﬁ Vin diy him AN
Vin boong tan } . - &
— Viin =
Lé A o AN “ =] 3
M. ‘,r' 7 I’:ﬂ}anguﬁimu - =
/ Vian ngan >
g\ Pa ngang diy e 2
= Lép khiing khi tréng /) Vs, | =
o Suén 777 77, 7 ™
Viin man Vanddy 7
s s = Nude hié Py By
Vin trin him / o wo| | it
- g0 40
Hinh 6: Két cau tran ham Hinh 7: Két cau man ham Hinh 8: Két cau day ham
(boong) (khu vge ham ca)
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Béang 1: Thong s0 co ban cia cac 16p bao che ham béo quan [4], [13]

Vi tri Lép Vatli¢u | Hé s6 din nhiét L (W/m.°’K) | P$ day 5 (m)
Van boong Go 0,13 0,04
Trdn him  |LOP cach é@ Gi?}y dau 0,001 0,0005
Xop cach nhiét Xop PS 0,038 0,1
(boong) 1% Z
Lop cach am Giay dau 0,001 0,0005
Van bp Gb 0,13 0,02
Van &p Gb 0,13 0,02
L6p cach am Gidy dau 0,001 0,0005
... |Xbp cach nhiét Xép PS 0,038 0,1
Mi:it::-f;ua Lép céch &m Gidy dau 0,001 0.0005
L&p khong khi Khoéng khi 0,024 0,08
Van man Go 0,13 0,04
.. |Vandp Go 0,13 0,02
M?:l:;: B Suon Gd 0,13 0,18
Van man GO 0,13 0,04
Van day Go 0,13 0,04
ba ngang day Go 0,13 0,24
Van p Gb 0,13 0,02
Piy tau  |Lép cach am Gidy dau 0,001 0,0005
X6p cach nhiét Xbp PS 0,038 0,1
L&p cach am Giy dau 0,001 0,0005
DPay ham Gd 0,13 0,02
Van day Go 0,13 0,04
Khoéng khi Khoéng khi 0,024 0,24
Pay hAm | Van ngan Go 0,13 0,04
phin khéng |Lép cach am Giy dau 0,001 0,0005
khi tréng | X&p cach nhiét Xbp PS 0,038 0,1
L&p cach am Giy dau 0,001 0,0005
Van 6p Gd 0,13 0,02

Buérc 1: Tinh lwong da theo sb ca:

Pé tai lya chon nguyén liéu sau khai thac
1a ca nuc, vi theo két qua khao sat [10] thi trir
luong ca Nuc chiém ty trong rat cao va thyc té

Bang 2: Thong sb vat Iy ciia ca, lwong da bio quén va khay dung [1]

khao sat tai cac khu vuc cang, cho ca trén dia
ban tinh Khanh Hoa, ca Nuc 1a loai hai san rat
phé bién. Céc s liu lién quan dugc xac dinh
va tinh toan nhu sau:

Péi twon Khdi lwgng riéng | Nhiét dung rieng | Nhiét do truée Nhiét do sau
ng (kg/m?) (kJ/ kg.K) lam lanh (°C) 1am lanh(°C)
Cé nuc 990 3,22 25 1
, An nhiét néng chay:
ba 700 r = 333 (kI/ke)
Khay dung
(nhta PP) 850 1,9 30 0
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* Tinh lwong da theo sb ca dwoc thue
hién nhw sau:

Nhiét dung riéng cua ca dugc tinh theo cong
thue:

C,=418(0,5X +0,3 X, +1 X, ) (kJ/
kgK)

Trong 'd('): X, la ham lugng Lipit, X 1a ham
luong chat kho, X, 1a ham lugng nuge trong
ca[3].

- Voicanue: C,=4,18(0,5.0,033+0,3.
0,016 +1.0,749) = 3,22 (kJ/kgK).

Luong da va ca chta trong him dugc tinh
nhu sau:

- Thé tich hdm: V,, =3,82.1,2.2=9,168
(m’)

- Thé tich phu bi ctia khay dung ca: V
0,525.0,35.0,15=0,0276 (m?).

khay -

- Tong s0 khay ca theo suc chtta ham:

_ Vhim 9168 _
n = v .95% = 00276 x 0,95 = 332 (khay).

- Thé tich chira ctia khay dung: Vi,wu=05.
0,33.0,13=0,021 (m3).

Ty 18 thé tich d4/c trén 1 khay 1a: 990 /700
=1,4143

Vay thé tich nguyén liéu trén 1 khay:

-Thétichdatrén 1 khay:0,021.1,4143/2,4143
=0,012 (m®).

- Thé tich c4 trén 1 khay: 0,021/2,4143 =
0,0086 (m?)

Khoi lwong nguyén liéu trén 1 khay:

- Khoi luong da trén 1 khay: 0,012. 700 =
8,4 (kg)

- Khbi luong ca trén 1 khay: 0,00955 . 990
=85 (kg)

Bang 3: Thong s6 khdi lwgng nguyén ligu toan him

Nguyén liéu S6 khay dung Khoi lwong/khay (kg/khay) Tong khdi lwong (kg)
Ca 8,5 2822
ba xay 332 8,4 2788
Khay 1,2 398

Buwéc 2: Ton thit nhiét ciia hAm

Dong nhiét xdm nhdp vao ham bao quan,
gdy tan di va ting nhié¢t d0 him gém cic
nguyén nhan:

- Dong nhiét xam nhdp vao him qua céc

vach ham.

- Luong nhié¢t c4 va khay dung tdéa ra khi
dugc dua vao bao quan trong ham.

a) Ton that nhiét qua trin him (boong)

Tbn that nhiét qua trin ham Q, (W)

1 si 1 twi—tr2
R= 37— 4 W/K); Q1= — W
a,F, 21—1 AiF;  ay.F, ( )’ Ql XR; ( )
. Vin boong tau
LépxopPS ———— + Phia trén boong
o 20do C ; ¥
b, I
MPX ””””””” 2
2546C &
Khoang khong khi i =

Dy khay T
dyng ci tréncimg ||

Hinh 9: M ta qua trinh ton thit nhiét tai trAn hAm vao ban ngay.

Trong do:
+/t,,; 1a nhiét do tai bé mat trén ctia boong
tau co gia tri xac dinh ban ngay la 40°C va ban

dém la 30°C.
Jr/tf2 la nhiét d6 bé mat cua khay chtra ca cé
gia tri 1a 0°C.
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téa nhiét tuvong duong ctuia khong khi

+2.Ri = Ry + Re; Ry 1a nhiét tro truyén /t tuong duon igkhi
* Xac dinh hé s0 a;qxr, ngay va dém, véi

qua céc 16p trin ham, Rq 13 nhiét tro cua 16p

khong khi giita khay va trin ham: ban ngay 40°C,
8, 8 1 1, 1) = (0 +40)2=20C; 1 =8
R= 2Lt Re= ) = 0,3m ban dém 30°C; t= L (t,, +1,,) = (0 +
Trong do: 5,90, 63, 3, }‘1’ Ay Ay, A, 12 d0 day 30)/2 = 15°C, tra céc gia tri tal bang tinh chat

vat ly ciia khong khi. Tai nhiét d6 t = 20°C, tra
bang tinh chat vat ly ctia khong khi, két qua
nhu sau:

1 1 1
'8 T+t 27320 293

va hé s6 dan nhiét cua 16p van boong, 16p cach
nhiét, 16p cach am, 16p vach ngin; a,lahé s6

Pr= 0,701,y = 15,13. 10'6 ; A =126,03. 10'

; Pryy = Prp = 0,701
(Gia dinh nhiét do6 tai boong tau 1a 40°C).
Tinh toan theo thir tu:

Tinh Nu theo Re: Do Re < 5.10°va 0,6 <Pr<50

wl 5.1,2
Re =—=

» 16 105 == 375. 103

0,25 -2
Pr\™ ANu 2,7.107“.361,249
= Nu = 0,664. Re®>. Pr'/3, (—) =361,24= Quappn = — = ———————
Prm l 1,2

1 1

= 8,128 (W/m*.K)

Vay nhiét tré ban ngay cta khong khi: Ro,iin =

- Tir t = 15°C, tra bang tinh chat vat 1y cua
khong khi, ta c6: Pr = 0,70; v =14,56 . 107¢
ms; ) =255 .10 W/mK;

’ T+[t] T 273415 28;;
(Heé s0 gian no nhiét ddi véi chét khi); Pr, =
Pr,= 0,70 (Gia dinh nhiét d¢ tai boong tau ban

0,25
= Nu = 0,664. Re®®. Pri/3, (PPT;) = 36745 = akra = ——

Vay nhiét tré' ban dém cua khong khi: R
Nhiét tré truyén qua véach tran ham:

1) S S 1)
RA — 1 + 2 2 + 3 4
AFy Ay Fy | AsFs | ALF,  Arg Fe

* Tén that nhiét trung binh qua trin him
- Dong nhiét truyén qua tran ham trung binh

ban ngay:
th—tfz 20-0

Ongay = YR  Ri+Rq
- Dong nhiét truyén qua tran him trung binh
ban ngay:

= 16,142 (W).

54 1

Cedkkd ~

= Eetien = S,T = 0,123 (W/K)
dém 1a 30°C).
Tinh toan theo thur tu:
Re =2l= 12— 412 103
v 14,56 .10

Tinh Nu theo Re: Do Re < 5.10° va 0,6 <
Pr<50

-3
)J;Iu — 25,5.10 12367,456 _ 7,808 (W/mz K)

11 _
= —— = 0,128 (W/K)

ALkd 7,8

+ 2K _ (067 + 0,25 + 0,574 + 0,050 + 0,272 = 1,213 (W/K),

Q _ th—tfz 15 0
dem = Ty R Ry+Rg

- Dong nhiét truyén qua tran ham trung binh
ngay dém:
1
Q1 =75 (Angay + qaem ) = 14,119 (W)

b) Tén thit nhiét qua man him

= 12,096 (W).

XRq=

2BFE " AcFC
Tai vach man ham, khi tau khai thac véi
luong ca du trong ham thi man him tau ca s&
duogc chia lIam 3 khoang nhu sau:
- Khoang 1: ¢6 chiéu cao bang chiéu chim
_ bty
Qu =

J’_
a.Fy  AgFy B | Sc /’lD.FD

(WK): Q=T ® (W)

ay.F, X

ctia tau 1 = 1,3 m. Phan nay nudc bién tiép xuc
voi nudc da trong ham théng qua vach man
ham. Vi vdy dong nhiét truyén qua khu vire nay
duoc tinh nhu sau:
tri=ty,

tpuscdat L Ri21t Ra
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- Khoang 2: ¢6 chiéu cao 1 = 0,4m. Phan nay khong khi ngoai man s& tiép xtic voi nude da trong
ham thong qua vach man ham. Vi vay dong nhiét truyén qua khu vuc nay dugc tinh nhu sau:
tyw1—t tw1—t
Q22 = e =1 T (W)

Ranu'é'c dé+2 Rizo+ R“kkn +, Rizp+ aklk

- Khoang 3: ¢6 chiéu cao 1= 0,3m (chinh 1a khoang cach tir mit trén ctia khay chira c4 dén mit

dudi cua tran ham). Phan nay khong khi ngoai man s€ ti€p xtc vdi khong khi trong ham thong qua
vach man ham. Vi vay nhiét tré duoc tinh nhu sau:

Anudce da

th tf th_tf
= W
Q23 = Ray T2 Rizs+ Ray “klkt+z Riys+ aklkn (W)
. Pé tinh toan duoc cac gia tri nhiét trQ trén 107%m?2 0,601 W
can xac dinh dugc gia tri cua cac hé so toa Pry = 55v=101. S A= mK

nhiét: anmfc dé> Pnuese biéw Fidkr ‘akkn
* Pé tinh duoc Q,, ta can qua cac budc

b;; b,; b, nhu sau:

b) Tlnh hé s6 téa nhiét cia qua trinh
toa nhiét ddi lvu cudng bire tir nwéc bién toi
vach ngoai tau

Pr =Pr,=35.,5 (Pr_ 1a tra bang thong s6 chat
long tal nhlet dd vach). Tinh toan theo thur tu:

Re =@t 513 oeic108
T T Toix108 VK

Tinh Nu theo Re: Do 5.10°< Re < 107 va

0,6 < Pr < 60 [7]. V6i két qua trén thi nudc
bién chay ngang qua man ham 1a ché do chay
qué d6, vi vay chuin sb Nu dugc xac dinh
nhu sau:

- Nhiét d6 xac dinh t=1t =25°C,1=1,3
m. Tt = 25°C, tra bang tmh chat vat Iy ciia
nudc mu01 véi ti trong 1050kg/m?3 [2], cac gia
tri dugc xac dinh nhu sau:

ANu _ 0,601. 16800

0,25
Nu = 0,037. (Re%8- 871).Pr1/3.(:7:v) = 16800 = @uysepin = 5 = S = 7766 (W/m?.K)

da tai vach trong hﬁm); 1=1,3 m 1a chiéu cao cua
tam phang (cling chinh Ia chi€u chim cua tau)

b,) Tinh h¢ s0 toa nhiét cha qua trinh
téa nhiét ddi lru tw nhién cia nuwée da trong

ham téi vach man him Tu t, = 0°C, tra bang tinh chét vat 1y cua
Nhi€t d¢ xac dinh t=t_ = 0°C (nhi€t do nudc nudc, két qua nhu sau:[5],
-6 .2 -8 2
Pr= 13,67;v=1789.7—"; A=551.10"2 -7 ; a=13,1. ="
hé s6 khuyéch tan nhiét ctia chat long (m%/s) p = - 0,63. 10™.
Tinh toan theo thur tu:
_as. _ v, _ gBB(ty, —tr,)  9,81.(-0,63.107%).1,3%.25 6
Nu = A,Pr —a,GrPr = S = T 789 105 130107 =-229575.10°.

Do GrPr <0,001, Nén chon C =0,5;n=0 [4]. Vay Nu= 0,5 (GrPr)°. Suy ra: @, ;. ,, = 0 (W/m°’.K)
b,) Tinh nhiét tré trung binh ctia man tau trong pham vi kich thuéc chiéu chim ciia taul=1,3m

YR =Ry + 5+ +Ry6= 0,198 + ———— + ———— + 0,099 = 2,632 (W/K).
Ry, Rys Ryz Rys 1,052 3,636 1,315 2,857
Vay dong nhiét xadm nhap vao ham ca qua vach man ham khoang kich thudc theo chiéu chim cua

tau hai bén man:
tr1-ty, 25-0 25

Q=2 : =2. =2
Rayscqst LRIARe o 0o 0+2632+—— 8633 0+ 2,632+ 0,0001

* Pé tinh dwoc Q,, ta cin qua cac budc b,; b, nhw sau:
b,) Tinh nhigt tré trung binh ctia man tau trong pham vi kich thwéc man ciia tau tiép xic
véi nuwéde da bén trong 1 = 0,4m:
1
YRi=Ru +—5—

Ryz Ryg

= 18,996 (W)

—+ 111 T Ru6= 0,645+ — j T+ 11L1

f f f
Ry3 Ryg 3,478 13,333 4,347 10

+0,332 = 6,769 (W/K).
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b,) Tinh h¢ s6 toa nhiét ciia qua trinh téa nhiét ddi lwu cudng birc tir khong khi téi vach
ngoai tau

Nhiét do xac dinh t =t.= 30°C; Kich thudc xac dinh 1 = 1,2 m (kich thude gitra hai vach theo chiéu
dong chay). Tu t = 30°C, Pr=0,701;

1076 m? LW
v=16.—; 1=27.10""—; Pr, = Pry = 0,701
s , mK wl~ 5.1.2 .
(Gia dinh nhiét do tai man tau 1a 30°C). Re = > = 16 106 = 375. 10°; Tinh Nu theo Re:

DoRe<5.10°va 0,6 <Pr<50

0,25 S
= Nu = 0,664. R90,5_Pr1/3, (P_r) =361 24 S Qe = ANu _ w _ 8128 (W/mle)
Prm l 12
tw1~ly 30-0 30
=2. 1 =2. _2 _ s
Q2 . 1 = + Y Ri+ “klk 0+6,769+ BT 0+ 6,769+ 0,123 8,704 (W)

* P¢ tinh Q,, ta ¢in qua cac budée b b, nhu sau:
b, Tinh nhlet tré trung binh cua man tau trong pham vi kich thudc man cua tau tlep xuc

v6i nwéc da bén trong 1= 0,3 m:

YR =Rui + 5+ +Rye= 0,869 + ——— + ———+ 0,434 =8,952 (W/K).

Ry, Rys Ryz Rys 4,705 16 5882 12,50

b.) Tinh h¢ s0 téa nhiét ciia qua trinh téa nhiét ddi luu ty nhién tir khong khi téi vach trong
him

t= = 10°C. 1 nhiét d6 bé mit dudi ciia trin ham; 1a nhiét d6 mat trén cta khay
chua ca; S 3,82mla khoang cach giita hai vach hdm; 1 = 0,3 m.

Turt=10°C, ;v = 16.22 /1 =2,5.102W/mK ; a=20. 10 m%s, hé s6 khuyéch tan nhiét

) tw1+tw2 20 +0

(m?/s);
1 1 _as gBS (tr, —tr,) 9,81.3,823.10

p= —=— =L . ; Pr =2, GrPr L fo- - i ———=6038.10°
T+t 273+10 283 A v.a 16.1076.20.1076.283

Do 10%< GrPr < 10%, 1< Pr < 20 [5]. Nen Nu = 0,46 (GrPr )"? Vay Nu = 0,46. (6038.10°)*% =
777.056 Suy ra:

Nu.A _ 777,056.2,05. 1072 w
Cheket = —5— = 3,82 =417 (m2 ' K)
twi— tfl 30-10 20
= = 2. =2. =4,294
Qs EE 8952+ 0,239 + 8,952+ 0,123 94 (W)
akk a kkn 4, 17

Nhur vy ta c6 tong ton thit nhiét qua 2 man bén ciia hAm Q, nhu sau:
Q,=Q,, +Q,,+Q,, =18,996 + 8,704 + 4,29 = 31,994 (W)
¢) Ton thit nhiét qua day hAm

YRi=Ru + 54—+ . Ris + Rust Rys = 0,067 + ———— + 0,050 + 0,402 + 0,033 = 1,539 (W/K).
R7‘2+R7l3 1,076 +3 363
= tri-ty, _ 25-0 B 95 B
&= - —tLRi+g ,1b,, T L1539+ L 00006 +1539+0,0001 16,244 (W)

Tir két qua tinh toan trén ta c6 tong ton thf’lt nhiét qua cac vach him la
Q,=Q,+Q,+Q,=14,119 + 31,994 + 16,244 = 62,357 (W)

d) Ton that nhiét cia hAm tir ca va khay (kJ).
dung ca trong him Nhiét luong khay dung toa ra khi duoc lam
Nhiét lwong ca toa ra khi duge 1am lanh tir lanh tir 30°C xuong 0°C: Q,, =M, xC,, X

25°C xuéng 1°C: Q, =M x C_, x t = 218084 t=32319 (kJ)
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Bang 4: Thong s vét Iy ciia ca va khay dung

Péi twon Téng khoi Nhiét dung riéng | Nhiét d trwée Nhiét d¢ sau
ng lwong (kg) (kJ/ kg.K) lam lanh (°C) | 1am lanh (°C)
Ca nuc 2822 322 25 1
Khay dung
(nha PP) 332 1,9 30 0
Biang 5: Két qua tinh dwoc rgng nhiét ton thét trong ham lanh thue té tai cac vi tri
Vi tri gay ton that nhiét Nhiét ton that Q_ (W)
Tran him 14,119
Vach him 31,994
Day ham 16,244

3.2. Két qua va thao luin:

3.2.1. Anh huéng cia két cAu tau vo gb
dén dong nhiét tén that vao hAm bao quan

Vi két qua tinh toan ton thit nhiét cho mot
ham cé thyc té hién nay trén bang 5 cho thay:

- Luong nhiét xdm nhap vao ham 16n nhat
dién ra tai hai bén ciia man tau ké tiép la day
tau va trin ham 13 khu vuc luong nhiét xam
nhap vao ham it nhit. Ly do t6n that nhiét cua
ham 16n nhét tai vach man tau 13 vi dién tich &
khu vyc nay 1a 16n nhat (4,8m?), (trdn him va
day ham dién tich 1a 4,584 m?) dong thoi khu
vuc vach man ham 14 noi ma qua trinh trao doi
nhiét voi moi trudng bén ngoai dién ra rat phirc
tap bao gdbm ddi luu cudng birc va dbi luu ty
nhién véi ca nude bién va khong khi.

- Luong nhiét xam nhap vao ham qua két
céu day ham 16n hon lugng nhiét xam nhap vao
tran ham vi tai ¢y ham qu4 trinh trao d6i nhiét
dbi Ivu cudng blrc voi nude bién bén ngoai va
nhiét d6 cua nude da bén trong 1a rat nho va
ludn ludén c6 xu hudng di xuéng. Nhiét do tai
boong tau (tran ham) ban ngay va ban dém rat
cao. Tuy nhién, nhiét d§ nay cao hon nhiét d¢
khong khi bén ngoai nén ludn cé xu hudng di
1én va téa nhiét vao moi truong bén ngoai nén
lugng nhiét xam nhap vao trong ham 1a nho

nhat.

3.2.2. Anh huéng ciia dong nhiét ton that
dén s6 ngay bao quén ca trén tau.

Trong qua trinh van chuyén cé tir khi danh
bét vé cang tiéu thu, luong d4 udp ca trén mdi
khay s& tan dan. Pé nhiét do than ca duogc gitt
lanh trong khoang tir 0 + 2°C, lugng da con lai
trén khay phai con du nhidu dé bao phu, tiép
xtc hét bé mit ca.

Nhu véy, lvong d4 tan phai ndm trong luong
cho phép. Theo kinh nghi¢ém, chon lugng da
tan trong ham tir thoi diém bao quan dén thoi
diém cap cang cho phép 1 30%. Lugng da tan
trong sudt qua trinh bao quan trén him: M
=M, x 0,3 =2822 x 0,3 = 846,6 kg

Nhiét lugng nudc da thu vao khi tan: Q,
=M, ,, X T=846,6 x 333 =281917 (kJ)

Trong do: r 1a an nhiét nong chay: r = 333
(kJ/kg). Goi thoi gian bao quan trén ham la
(s), ta co: Tong lwong nhiét ham bao quan nhan
vao: Q =Q,+Q, +(Qx)=218084+ 18924
+ (64,56 x 10°x ) (kJ)

Nhiét lwong d4 thu vao khi tan chay bang
nhiét luong ton that do c4, khay va ton that qua
cac vach ham.

Qdé tan = Qtt= Qcé + Qkhay-i: (Qv X )

Thoi gian bao quan trén ham:

da tan

4 tan

Qs tan—(Qca+Q 281917 — (218084 + 18924) _ 281917 — 237008 43909
= datan—(Qca khay)_ ( - )_ ° — — = 704155 (S)
Qv 62,357 x 1073 62,357 x 1073 62,357 x 1073
. 704155
0 ngay ba & ép: n =———=_§,149 nga
S6 ngay bao quan cho phép 360024 O gay

- Vi két qua tinh toan ton that nhiét cta
ham bao quan ca trén tau ca vo go thuc te hién
nay, suy ra sO ngay ma mét chuyén tau vo go

cd nho hién nay st dung vat li¢u cach nhiét
Polystyro foam la 8,149 ngay 1a phu hop voi
thyc t€ cua ngu dan Viét Nam da va dang hoat
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dong khai thac ca. Diéu nay cho thiy két qua
tinh toan ton that nhiét cho him 1a hoan toan
chinh x4c. D¢ tai da dwa ra phuwong phap tinh
toan ton that nhiét trong d6 da van dung chinh
xé4c cac phuong phéap tinh ton that nhiét tir co
so 1y thuyét din nhiét, truyén nhiét va trao d6i
nhiét.

3.2.3. Anh huéng ciia dd day vat liéu cach
nhiét Polystyro foam dén sé ngay bao quan
ca trén tau.

- Vi phuong phap tinh toan tuong ty dugc
ap dung cho vach ham thuc té, khi st dung vat
liéu cach nhiét Polystyro foam c6 d6 day lan
luot 1a 70mm va 150 mm. Két qua nhu sau:

* Voi vach ham sir dung 16p cach nhiét do
day 70 mm, thi ton thit nhiét Q, 1an luot la:

Q,=16,394;Q,=30,777, Q, = 18,288 W

* Vo1 vach ham str dung 16p cach nhiét do
day 150 mm, thi t6n that nhiét Q, 1an luot la:

Q,=13,039; Q,=38,943; Q, = 13,683 W

Biang 6: Tong hop két qua tdn that nhiét man him thyc té khi thay déi d¢ day 16p cach nhiét
va s0 ngay tau van hanh trén bién

Tén thét nhiét, s ngay bio quén Do day vat liéu cach nhiét Polystyro foam (mm)
70
QW) 16,394 30,777 | 18,288
Ngay 7,763 ngay
100
Q,,; (W) 14,119 | 31,944 | 16,244
8,149 ngay
150
Q,,, (W) 13,039 38,943 | 13,683
7,739 ngay

Két qua tir bang 6 cho thay:

- Véi 16p vat liéu cach nhiét c6 d6 day 100
mm, thi s ngay tau van hanh trén bién dap
tmg duoc yéu cau bao quan cia nguyén liéu
sau danh bat 1a 8,149 ngay (két qua nay lon
hon khi sir dung vat li¢u cach nhiét c6 do day
70 mm va 150 mm — phu hop véi thyc té ngu
dan Viét Nam dang str dung dé dong cac ham
bao quan trén tau).

- Tén that nhiét tai vach man tau ddi véi
ham sir dung 16p cach nhiét c6 d6 day 150mm
1a 16n nhét, nguyén nhan cua két qua nay 1a
do d6 day 16p dém khong khi nho nhét so véi
hai mau con lai (16p khong khi nay duoc coi
nhu moét 16p cach nhiét) ma hé sb dan nhiét cia
khong khi rat nho (nho hon hé s6 dan nhiét cua

_ Qaatan—(QcatQrhay) _ 281917 — (218084 + 18924) _ 281917 — 237008 _ 43909

Polystyro foam, 0,024 va 0,038).

- Ton thét nhiét truyén qua vach trin ham
(boong) va day ham ddi véi vt liéu cach nhiét
¢6 do day 150mm la nho nhat. Tir két qua nay
6 thé théy néu st dung vat li¢u cach nhiét co
d6 day 150mm tai vach trdn va vach day cua
ham déng thoi st dung vat li€u cach nhiét co
d6 day 70mm tai vach man thi tén thit nhiét
ctia him 13 nho nhét, nhu vay thoi gian tau van
hanh trén bién s& 16n hon hodc néu vé sém thi
chat luong bao quan nguyén lidu ciing tét hon
(do lugng da tan chay giam).

Cu thé nhusau: Q,=Q, +Q,+Q,=13,039
+ 30,777 + 13,683 = 57,418 (W)

Thoi gian bao quan trén ham:

Qv 57,418 x 103
764725
3600 x 24

- T6n that nhiét 16n nhét xay ra ¢ ca 03 mau
déu ¢ vach man tau, két qua nay cho thy luong

Sb ngay bao quan cho phép: n=
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IV. Két luan va kién nghi

4.1. Két luén:

- Pé tai da van dung chinh xac nhitng bai
toan truyén nhiét trong tinh toan ton that nhiét
cho ham tau c4 vo gd.

- Két qua nghién ctu ly thuyét va thuc
nghiém 1a kha twong dong, diéu do cho thy
phuong phap lua chon va tinh toan dung muc
tiéu va dinh hudng cua dé tai.

- Tén that nhiét 16n nhit x4y ra ¢ man tau,
didu d6 c6 thé dinh hudng tim kiém cac giai
phap méi vé vat liéu va két ciu dé nang hiéu
qua trong bao quan nguyén li¢u sau khai thac.

4.2. Kién nghi:

- Can nghién ctru thyc nghi€ém cho mat him
hoan chinh dé danh gia chinh x4c ton that nhiét
ctia toan bd ham vai két qua tinh toan 1y thuyét.

- Can tham gia di bién dé khao sat cu thé
luong da tan khi chua bado quan va khi da bao

TAI LIEU THAM KHAO

quan san pham ciing nhu do chinh xac nhiét o
bén trong ham trong mot thoi gian, nhim danh
gia chinh x4c qua trinh ton that nhiét cia ham
bao quan ca trén cac tau khi khai thac trén bién.

- Viéc anh huong nhiét do tur ham may dén
ham bao quan ciing rat 16n, nén can co sy danh
gi4 anh huong nhiét d6 him may dén him bao
quén lanh.

- Véi viéc doi hoi ngay cang cao vé chat
luong bao quan, cling nhu lugng thuy san khai
thac ven bo ngay cang can kiét va vdi viéc
vuon khoi bao vé chi quyén, thi doi hoi cac
tau danh ca can trang bi cac hé thdng bao quan
lanh tién tién trén thé gidi nhu: bao quan bang
da vay, d4 tuyét hodc hé thong cap dong trén
cac tau ca. Chinh vi vdy, can nghién ctru cac
gidi phap cu thé dé ap dung cac phuong phap
bao quan tién tién trén cac tau ca danh bt xa
bo cua nudc ta hién nay.
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