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GIAI PHAP GIAM NHIET PO DAU HOP SO TAI VA BUONG MAY
CHO CAU TRUC CHAN PE TAI KHO CANG BAC VAN PHONG

REDUCE THE TEMPERATURE OF TRANSMISSION GEAR OIL AND ENGINE
CHAMBER OF MACGREGOR CRANE IN NORTH VAN PHONG PORT

Buii Quéc Huy*, Vii Vin An, Tran Ba Tuyén
Cong ty Kinh doanh than Pong Bac Mién Nam, Chi nhanh Tong cong ty Pong Bic

TOM TAT

Cdu truc Macgregor GL 4036-2 la thiét bi quan trong ciia hé thong xudt nhdp than cia kho
cang Bdc Vian Phong. Nhiét @ ciia dau hop sé tdi va buong mdy anh huwéng nhiéu dén an toan va
hiéu qua lam viéc ciia cdu truc Macgregor. Noi dung ciia bai bdo di phén tich gidi phédp giam nhiét
dé dau hép sé tdi va buéng mdy cia cau truc dé ndng cao cong tic an toan va vin hanh ciia hé
thong.

Tw khéa: Nhdp than; Dau hop $0; Bué‘ng may.
ABSTRACT

The Macgregor GL 4036-2 crane is an important equipment of the coal import-export system
of Bac Van Phong port. The temperature of the transmission gear oil and engine chamber affects the
safety and working efficiency of Macgregor Cranes. The content of the article analyzes solutions to
reduce the temperature of the transmission gear oil and engine chamber of the crane to improve the
safety and operation of the system.

Keywords: Import coal;, Gear oil; Engine chamber.

1. TONG QUAN

Cau truc chan dé Macgregor GL 4036-
2 lam khau then chét, quyét dinh moi mat vé
nang suit thiét bi trong céng doan bdc d& va
nhap kho tai tram ché bién va kinh doanh Van
Phong. Khi tau cap cang, than dugc bdc 1én hé
théng bun-ke di dong bang hé théng cau truc
chan dé Macgregor GL 4036-2, gau bdc than c6
khéi lwong 16m? (hinh 1).

Hinh 1. Cdu truc chdn dé Macgregor GL 4036-2 &
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Pic diém cua ciu truc chan dé
Macgregor GL 4036-2 dugc san xuat tai Lién
minh chau Au (EU) la loai cau truc A5, thoi
gian lam viéc 12h lién tuc. Khu vuc mién Trung
Nam B9, trong d6 c6 cang Bic Van Phong ning
nong quanh ndm, nhiét 4o binh quan 39-40°C,
c6 thoi diém trén 42°C, din t6i nhiét do dau

hop sb tai ting cao (tang trén 108°C) va nhiét
d6 khong khi tai budng may cta cau truc chan
dé Macgregor GL 4036-2 ting cao (ting trén
44°C) qua gi61 han cho phép nhu hinh 2 [4, 5].

Hinh 2. Nhiét do hop $6 va nhiét do bu5ng may
cau truc

Nhiét do dau hop sb tai va budng may
tang cao 1am cho dau hop s bi bién chat, giam
do nhodt lam tdng ma sat gitra cdc banh rang gay
ra mon truc banh rang mat troi, truc banh rang
trung glan va cac vong bi, gy qua tai nhlet cho

cac thiét bi dién trong budng may cia cau tryc
(hinh 3) [3].

Hinh 3. V& I phanh, banh rang mdt troi hdp s6 do
nhiét tang cao

Nhu vay, ta théy réng nhiét dau hop sb
tai va nhiét budng may ting qua muc cia ciu
truc chan dé Macgregor GL 4036-2 giy nén
hiéu qua van hanh kém, phat sinh nhiéu hu
hong, lam mét an toan cta hé théng nhap than,

can thiét phai c6 giai phap khac phuc dé nang
cao hi€u qua van hanh cua cau tryc.

2. GIAI PHAP GIAM NHIET PO DAU HQP
SO TAI VA BUONG MAY CUA CAU TRUC

Nguyén ly ctua gidi phap 1a sit dung
phuong phap dan nhiét va déi luu. Dan nhiét Ia
qué trinh truyén nhiét giira cac phan tir c6 tiép
xuc tryc tiép, nhiét luong dan nhiét duge xéac
dinh theo cong thue [1]:

d0=-2.22 ds dr 1)
60X

Trong d6: dQ —Nhiét lwong theo phuong

—

X; a—g— Gradien nhiét Iuu theo phuong x; dS

0X
— Dién tich nhiét luu di qua; dt — Thoi gian; A —
Hé s6 dan nhiét, W/°C.cm?,

Déi Iuu 1a qua trinh truyén nhiét trong
chat long, khi gan lién véi sy chuyén dich cua
cac phan tir mang nhiét tir noi c¢6 nhiét d cao
t61 noi c6 nhiét do thap, biéu dién bang phuong
trinh:

q)c = “c(ﬁ'z - 61)56 (2)

Trong do6: @ — Nhiét lugng truyén qua
bé mat ddi luu trong Is, w; S, — Dién tich bé
mat dbi luu, m%; a — He¢ s6 toa nhiét bang ddi
luvu, W/m?.deg; 0,, 6, — Nhiét do bé mat toa
nhiét va cua moi tm(‘mg, °C.

bé khic phuc nhuogc diém trén, giai
phap gia cong, 1ap dit hé théng 1am mat cuc bd
cho lwong dau nhét trong hop sb tai gitp cho
dau nhét trong hop sb duogc tun hoan, trao dbi
nhiét do va tan nhiét vdi moi truong bén ngoai,
so d6 cong nghé dé xuat nhu hinh 3.
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Hinh 3. So' do lam mdt dau thuy lic

Theo nguyén tic hoat dong tuan hoan
ctia két mat, dau nhdt nong sé duoc bom hit
dau dan theo duong Ong tuy-6 ra két (thung
chtra dau nhét). Dau nhét tai day dugc 1am mat
bang quat tan nhiét, lic ndy bo phan ctra nap
khi va canh quat ¢ bén trén s€ hit hoi ndng bay
1én, con lai di xudng thung dau qua loc 1 nhét
hop s6 da dugc giai nhiét. V&i viée giir nhiét
d6 dau nhot boi tron trong hop sd & muc nhiét
d6 nhét dinh trong gidi han cho phép trong
diéu kién cau truc 1am viéc lién tuc nhiéu ngay.
DPong thoi s& tich hop lap dit thém bo loc gitip
loc sach nhiing tap chat, gitip cho dau boi tron
hop s6 sach trude khi ddy vao hop s6 1am viéc
tiép. Bom dau nhét s& day dau nhét vao hé
thong két 1am mat, dau dugc 1am mét “ha nhiét
d6” sé tiép tuc dugc day quay tro lai vao hop sd
dé tiép tuc boi tron cac banh ring,

Quat hut budng may c6 cong suat dong
co quat 0,75kW, toc do dong co 980 vong/phut,
canh quat nho c¢6 duong kinh 30x30mm, do
cong suit dong co quat thiét ké qua nho nén
luong khi néng duoc hat va dy ra ngoai rat
han ché. Giai phap cong nghé dé giam nhiét do
budng méy cta cau truc 1a lua chon thay thé
quat gié co cong suét 2,2kW, téc do vong quay
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1980 v/p, 16n hon gép 3 1an so véi quat gi6 cii
c6 cong suat 0,75kW, toc do vong quay 1050
v/p, dugc lap dat vao vi tri quat c.

3. CHE TAO, THU NGHIEM VA DANH
GIA HIEU QUA CUA SANG KIEN

Lép dat hé thong lélm mat cuc bo cho
luong dau nhot trong hop so tai giup cho dau
nhot trong hop s duge tudn hoan, trao doi
nhié¢t d6 va tan nhiét voi moéi trudong bén ngoai
vO1 mo hinh nhu hinh 4 va vat tu linh kién nhu
bang 1 va bang 2.

-

Hinh 4. Giai phdp giam nhiét dé dau hép sé tdi va
buong may

Bdng 1. Théng so, ddc tinh kj thudt hé thong gidi
nhiét dau hop so

TT | Ténchitiét | vt SL | 11OngsOKy
thuat
X - TMPA,
1 Bom dau Cai | 1 30L/ phiit
) . 1,5kW,
2 Moto lai bom Cai | 1 220v/60HZ
Puong 6ng thuy 1.3/4 kém
3 luc @30 m 75 gidc co
4 | Locdauhdopsd | Cai | 1 | P550478
Két lam
5 matdau KJ- | Cai | 1 | 20x50x50cm
KS18H14RD1
6 Cép dién m | 15 3x2.5
7 Khoi dong tur cai |1 6A
Contactor
Dé khung lip . .
8 tan nhiét Bo |1 Thép
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Bdng 2. Théng so, ddc tinh kj thudt thay quat buong mdy

TT Tén chi tiét PVT | SL Dic tinh Théng s6 ky thuat
L oA , . , . - bong co 2,2 kW
1 Quat hat gié budong may Cai 1 Canh thép 30x30mm | Tée do = 1980 vip
2 Contactor Cai 1 - 6A

Thir nghiém giai phap dé xuét trén hé théng cau tryc chan dé Macgregor tai kho cang Bic
Van Phong trong di€u kién cau truc lam viéc lién tuc trong thoi tiét nang nong trén 40°C cho két qua
nhu sau:

- Két qua thir nghiém nhiét do ctia dau hop s tai nhu hinh 5 va bang 3:

Hinh 5. Nhiét dé cia dau hop 6 tdi va buéng may cau truc

Bang 3. Nhiét dj ciia dau hdp s6 tdi va buong mdy cau truc

Nhiét do dau hop sb tai (°C) Nhiét d) budng may (°C)

STT Truckhidp | Saukhidp | ... | Truckhidp | Saukhidp | ...
dung SK dung SK T dung SK dung SK T
1 108 73 35 44 39 5

Sau khi lap dat giai phap giam nhiét do ctia hop sb tai giam 35°C va nhiét do budng may
giam 5°C, viéc nay dua dén dau hop so tai it bi bién chat, hé thong thiét bi it bi sy ¢d, qua tai nhu
hinh 6.

Hinh 6. Bién chat ciia dau hdp sé (a) va hw hong banh rang (b)

Sau khi st dung giai phap dé khic phuc van dé van hanh cua cau truc chan dé Macgregor
GL 4036-2 da lam cho h¢ thong boc d& va nhdp cta hé thong tang 1én hiéu qua sau khi ap dung giai
phap, duoc kiém chiing qua bang 4.
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Bdng 4. Bang danh gid két qua hiéu qud vin hanh cia hé thong tau than nhdp khau (70.000 tin)

. Y Y Tang (+);
TT Noi dung Trudce khi sang kién | Sau khi sang kieén Giam (-)
1 Ning suét thiét bi 250 (tan/gio) 310 (tan/gio) + 60 (tin/gio)
2 Thoi gian bdc d& va nhap kho 140 gio/tau 115 gio/tau -25 gio/tau
3| Chiphi dién nang cong dogn boe 4.400 d/thn 3.606 d/thn -794 d/thn
do va nhap kho
Chi phi nguyén nhién vat liéu,
4 sta chita cong doan boc do va 10.655 d/tan 7.512 d/tan -3.143 d/tan
nhap kho
Nhan cong van hanh cong doan n . .
5 béc & va nhap kho 215 cong 176 cong -39 cong
Su ¢b ngét dot ngdt, treo gﬁu , n
6 ngoam khi dang bdc dd than o Khong
4. KET LUAN duoc 18,1% chi phi di¢n nang va giam 29,5%

H¢ thong giai phap da co tac dung rat
16n dén hé banh ring trong hop sd, nhiét do dau
hop s6 tai ddu bom két mat & mirc 50-55°C khi
cAu truc 1am viée lién tuc trong diéu kién thoi
tiét néng néng trén 40°C thi nhié¢t do hop sb
& mirc 70-73°C cac thong s k¥ thuat cua cau
truc van dam bao hoat dong 6n dinh. Sau khi
thay thé quat hiit tai budng may c6 cong suat
16n hon, luc nay khong khi tai budng may duoc
lru thong do quat hat ddy khi néng ra ngoai,
khong khi mat luu thong tor khoang dudi cua
cdu truc nén tao ra ludng khong khi ra vao lién
tuc, lam mat budng may, dic biét 1a ddy cac
khi doc ra ngoai, khong lam anh huéng dén stc
khée cua nguoi lao dong.

Séang kién da duoc ap dung tai cang Bic
Van Phong dat hi¢u qua cao, nang cao cong
tac quan ly, khai thac trang thiét bi ky thuat
(TTBKT) tdt, bén, an toan, tiét kiém, hiéu qua.
Hé thdng cau truc Macgregor GL4036 ting
nang suat 24% dong thoi tiét giam duoc giam
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chi phi nguyén nhién vat liéu; Giam 17,85%
thoi gian thyc hién cong doan bdc do than va
nhap kho; Tiét kiém duoc chi phi san xuat trén
3,5 ty dong. <%
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