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KHAI THAC HAM LO

Nghién ciru lya chon cong nghe gidi nhi€¢t cho hé

thong diéu hoa cuc bd & mét s6 mé ham 16 thude
TKV

>TS. Pao Vin Chi, Truong Pai hoc M6 Dia chat
ThS. Pham Tu Phuong, KS Pham Quang Ha, Cong ty CP Tu van dau tu mo va cong nghiép
- Vinacomin

Tém tit: Trong nhitng ndm qua, & mot sf) mo than ham 16 thudc Tap doan Cong nghiép
than - Khodng san Viét Nam da dau tu thiét bi di€u hoa cyc bo dé diéu hoa khi hiu cho céac
khu vuc khai thac. Qua trinh stir dung diéu hoa dé diéu tiét nhiét do ¢ mo than Ha Lam va
mot s6 khu vue khai thac & Cong ty than Ha Long - TKV con m6t s6 han ché xuat hién trong
qua trinh van hanh, str dung Dac biét la muc tiéu gidm nhiét do cho cac khu vuc khai thac
chua dat hi¢u qua cao va gdy ra ton that nudc cho hé thong diéu hoa cuc bo. Trén co s¢ do,
bai bao nghién ctru lya chon hé thong giai nhiét RK-400 sir dung nguon nudc tuan hoan 4 ap
dung cho hé théng diéu hoa cuc bd MK-300 hién nay dang ap dung & mot sé mo than ham
16 thugc TKV.

Abstract: In recent years, some underground coal mines of the Vietnam National Coal and
Mineral Industries Holding have invested in local air conditioning equipment to regulate the
climate for mining areas. The process of using air conditioning to regulate the temperature in
Vinacomin Ha Lam coal mine and some mining areas of Vinacomin Ha Long Coal Company
have shown some limitations that appeared during their operation and use. In particular,
the purpose of reducing the temperature for mining areas has not been highly effective and
caused water loss for the local air conditioning system. On that basis, the article studies the
selection of the RK-400 cooling system using circulating water applied to the MK-300 local
air conditioning system currently applied in some underground coal mines.

1. Mé dau 16 chg I-11-3 khu Khe Cham I. Cac hé théng

Trong qua trinh khai thac than ¢ cac mo
ham 16 ngay cang xudng sau, diéu kién nhiét
do ngay cang gia tang anh huong dén stc
khoe lao dong cua cong nhan trong qua trinh
lam viéc. Pic biét d6i voi nhitng Cong ty
khai thac v6i san luong 16n nhu Cong ty Co
phan than Ha Lam - Vinacomin, Cong ty
than Ha Long — TKV [Dao Van Chi, 2/2019;
bao Van Chi, 4/2019; Nguyén Vin Thinh.
Ha Noi 12/2018] dé giam nhiét do trong 16
chg co gidi hoa cling nhu cac khu vue khai
thac, trong nhimg ndm qua mot s6 don vi
da dau tu lip dat hé thong diéu hoa cuc bo
phong nd loai MK-300 cho 16 cho Co gi6i
hoéa (CGH) dong bd 600. 000 tan/nam; loai
MK.-600 cho 16 chg CGH dong b6 1.200.000
tan/nam ¢ mo than Ha Lam va Cong ty than
Ha Long - TKV dang lap dit 01 hé thong
diéu hoa cuc bo phong nd loai MK-300 cho

didu hoa cuc by phong nd nay déu do Ba Lan
san xudt. Cac loai thiét bi nay lam viéc dwa
trén nguyén ly may nén khi lam viéc nén khi
gas & &p suat cao va nhiét do cao, sau do
dua vao binh ngung tu thanh long, qua van
tlet luu ha ap suat va nhi€t do khi gas lanh
xudng nhiét d¢ thap de lam lanh nudc. Nudce
lanh dugc bom dua dén cac thiét bi 1am mat
cho céac khu vue can lam mat. Nude lanh sau
khi trao d6i nhiét voi thlet bi lam mat khong
khi s€ nong 1€n mot phan (t6n hao qua dan
trao d6i nhiét) va duoc thai ra ngoal duong
10. Khi gas qua bo trao doi nhiét c6 nhiét do
tang lén theo ong dan vao méay nén, tiép tuc
chu trinh lam lanh tiép theo. Hién nay cac
hé thdng nay van hoat dong binh thudng.
Tuy nhién trong qua trinh st dung gap phal
mot s6 nhitng han ché va su ¢b trong qua
trinh van hanh. Do vay, bai bdo tién hanh
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nghién ctru de xut cong nghe g1a1 nhiét cho
hé thong diéu hoa cuc bo & mot s6 mo ham
10 thuéc TKV 1a rat can thiét.

2. Danh gia hi¢én trang st dung h¢
thong diéu hoa cuc bd & mot s6 mé ham
10 thugc TKV

2.1 Cau tao hé thong diéu hoa cuc bp
phong né MK- 300

biac dlem ciu tao cua thong diéu hoa cuc
bd phong nd ‘MK - 300 bao gom cac hé thong
vGi cong suat va cac thong sb k¥ thuat nhu
sau [Dao Van Chi, Ha N6i 10/2017]:

- Cong suat 1am lanh: 300 kW;

- Luu lugng nude lam mat: 14 m*h+ 24
m3/h; .

- Nhi€t d6 nude dau ra: 35~40 °C;

- Buong kinh 6 ong dan nude dau ra: DN50.

Trong do6 dac diém cau tao va chic ning
cua cac bo phan nhu sau:

- Dan néng gdom cac bo phan chinh sau:
dong co dién, khép. nbi; may nén kiéu pis-
ton, bo loc chat hat am, binh ngung, cac van
khi ga, hop diéu khién va giam sat str dung
duoc lap dat trén may,

- Dan lanh gdm céac bo phan chinh sau:
Bo trao doi nhi¢t, cac voi phun nudc lam
sach bo trao doi nhiét.

- Quat gié: Lip dat tai dau vao thiét bi
bay hoi, 1am nhi¢ém vu day khong khi qua
b trao d01 nhié¢t va khi lanh t61 khu vuc can
lam mat.

- Tu dién cap nguon Lam nhiém vu cap
ngudn dién cho may lam mat, hlen thi bang
deén bao cac ché d6 1am viée, su ¢b cia may.

2.2. Danh gia quda trinh s dung

Céc hé thong dleu hoa cuc by phong n6
tai Cong ty C6 phan than Ha Lam — Vina-
comin lap dat va su dung tir nam 2016, cho
nén trong qua trinh hoat dong da c6 nhiing
hong héc & mot s6 cac bod phan nhu: héng
cam bién nhiét tai dan lanh, mon xudc bac
bién may nén, mon xudc xi lanh may nén,
mon xudc bac truc khuyu may nén, mon
xudc bac gbi dd may nén, hong gloang, phét
may nén, hong van gidm tai may nén, hong
van hat nén may nén va da phai dung hoat
dong dé doi mua vt tu phy tung thay thé do
phai nhap khau tir Ba Lan vé va kho khan

trong viéc bao tri, bao duong

Trong qua trlnh su dung van hanh thiét bi
diéu hoa cuc bd & mo than Ha Lam va cac
khu vue khai thac ¢ Cong ty than Ha Long
- TKV da gap mot s6 cac su ¢ nhu nhiét do
lam mat cta hé thong diéu hoa cuc bg phong
n6 chua dugc nhu mong muon cu thé: tai
Cong ty Co phan than Ha Lam-Vinacomin,
céc hé thong diéu hoa cuc bo lam mat, giam
nhiét do trong 16 chg giao dong tur (1,4 +1,7)
°C, tai Cong ty than Ha Long - TKV duogc
1,3 °C. Tuy nhién theo danh gia trong thoi
gian qua, h¢ thong lam mat 10 chg 1.11-3
mtrc -286/-270 khu Khe Cham I - Cong ty
than Ha Long - TKYV, v6i hé thong MK- 300
néu lip cho 16 chg CGH I.11.5 ¢6 cong sut
300.000 tAn/nim s& khong phu hop vi nhié¢t
dd 1am mat trong 10 cho chi g1am duogc 0,5°C
do yeu cau luu lwong gié vao 10 cho CGH
16n gap 3 1an 16 chg 1.11-3.

Do qua trinh hoat dong phai st dung nuge
sach dé¢ lam mat dan nong khong c6 tuan
hoan nén phai xa ra ngoai duong 16 nén gay
ton thit nudc sach, cu thé doi voéi h¢ thong
MK-300 tiéu hao la 24 m?/h, h¢ thong MK-
600 ti€u hao 1a 38 m*h va phai lap dat bom
dé bom thoat nude g1a1 nhiét sau lam mat
1én mit bang hodc vé hdm bom. Trong qua
trinh hoat dong phat ra tleng on 16m trong 10,
anh huong dén diéu kién cua ngu’orl lao dong
(dac biét [am viéc trén pham vi duong 16 doc
via van tai).

3. Nghién ctru dé xuat cong nghé giai
nhi¢t dung cho hé thong diéu hoa cuc bd
trong mo ham 1o

Thiét bi giai nhiét la mot thiét bi dugc
su dung dé chuyen lu’orng nhi¢t du thira cua
nudGe ra ngoai khi quyén. Co ché hoat dong
cua h¢ thong giai nhiét dua vao su bay hoi
cua nudc vao khong khi dé loai bo nhiét,
hodc dya vao sy trao d6i nhiét v6i khong khi
dé giam nhiét do.

3.1. Nguyén ly hogt djng:

~May lam lanh duoc lap dat theo két cau
cd dinh, thich hop véi kiéu lam lanh va lam
lanh bang hoi nudc. Do thiét bi lam lanh
dang di dong nén may dugc lam lanh bang
hoi nude théng qua bom tuan hoan, luc nay
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nude duge di vao cac cudn day dong xodn
va tao ra hoi nu6c qua vo dng dong, sau khi
nudc da dugc lam lanh di ra theo duong ra
cua may.

Nham tang cuong qua trinh lam lanh, ong
dan xodn cua thiét bi trao 601 nhiét lién tuc
phun suwong va bao dam am udt; hé thong
phun suong duoc thyc hi¢n thong qua voi
phun ctia bom; nu¢e phun tur thiét bi hdi lanh
nam trong phan day cua _may nham loc bui
ngoai khong khi di vao ong dong, lwu v bd
sung nudc khi luong nude thleu hut.

3.2, Cau tao hé thong thiét bi va cdc
thong so ky thuat

1). Cau tao he thong thiét bi

- Hg¢ thong g1a1 nhiét;

- Quat thoi gio;

- Bom nugc lam mat tun hoan; .

- Puong 6ng din nudc lam maét tudn
hoan; i

- Thiét bi diéu khién (KPT), chi tiét
xem hinh 1 (www famous-germany.de).

2). Thong s0 k¥ thuat

Thong sb ky thuat cia cac thiét bi giai

nhiét dugc thé hién trong bang 1 dudi day.

3.3. Tinh todn lya chon h¢ thong gidi
nhi¢t cho h¢ thong lam mdt MK-300

H¢ thong bao gdm 2 mdy giai nhi€t lam
mat cho 2 may lam lanh MK-300, cac thiét
bi phu tro (quat cuc bo, khoi dong tir, bom
nude 1am mat tuan hoan, dng dan nudc lam
mat tudn hoan). ) )

Vi ddc diém cua hé thong thiét bi lam mat
MK - 300 nhu sau:

- Kha nang lam mat: Qg =
KW;

- Nhiét do bay hoi (0 - 7 °C): Tp = 3,3 °C;

- Nhi¢t do ngung tu:Tk =42 °C;

- Luu lugng khong khi: V1=400-:-700 m?/
min;

- Toc do dong chay ctia nude lam mat binh
ngung: VW =20 m’/h;

- Cong suat 1am mat bay hoi: Q. = 450
kW (Carboautomatyaka Group, DP - 501-
10.2016).

Do Vay voi cac thong s6 k¥ thuat cua hé
thong giai nhiét cho thiét bi lam mat MK
-300. Bai béo lia chon dugc hé théng c6 cau

250, 300, 350

Hinh 1. Hinh danh thiét bi gidi nhigt dung trong ham 1o

Bing 1. Thong so ky thudt ciia cdc thiét bi héi lanh

STT Model RK 400 RK 450 RK 600

1 | Luong hoi lanh 400 kW 450 kW 600 kW

2 | Nhiét d6 nudc lam lanh dau vao 42°C 42°C 42°C

3 | Nhiét d6 nuéc lam lanh ddu ra 32°C 32°C 32°C

4 | Nhictdg khong khi vao/ B am 32°C/75% | 32°C/75% | 32 °C/75%
tuong doi

s | Nhictd khong khi ra/ D9 am 359C/75% | 35°C/T5% | 35°C/89%
tuong doi
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tao va cong suat nhu sau:

a. Thong so may Giai nhi¢t RK-400

- Cong suét hoi lanh: 400 kW;

- Luu lugng nude lam mat: 20~30 m?/h;

- Nhiét d6 nude dau ra: 32 °C;

- Puong kinh dng dan nudc dau ra: d=50
mm;

- Kich thudc ngoai: 4024x1150x2280
(LxWxH) (dai x rdng x cao, mm);

- Luong gi() 12 m3/s.

b. Quat gio

- Cong suat: 2x 45 kW;

- Dién &p 660V;

- Tiéu chudn phong n6: Exd I Mb.

¢. Bom nudc tuan hoan

- Luu lwong nude: 40~54 m’/h;

- Chiéu cao: 100+128 m;

- Cong suat dong co: 30 kW

d. Khoi dong tir phong no

- Dong dién: 80+120 A;

- Dién 4p: 660 V;

- Tiéu chuan phong n6: Exd(ib) I Mb.

So. do h¢ thong gidi nhiét RK-400 duoc
dé xuét lap dat cho hé thong didu hoa cuc b
dang st dung cho mo than Ha Lam va mo
Khe Cham, xem hinh 2.
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Hinh 2. So do hé thong gidi nhiét RK-400 lip cho hé théng diéu héoa cuc b MK-300

4. Két luan

Trong qua trinh sir dung va van hanh thiét
bi diéu hoa cuc bdo MK-300 va MK-600 cho
cac khu vyc khai thiac ¢ mo than Ha Lam
va mo Khe Cham da gap phai nhiéu van dé
hong hoc can pha1 khic phuc va stra chita.
bac bi€t viéc giam nhi€t do trong cac khu
vuc khai thac khi st dung thiét bi nay con
chua cao, lugng nude dé phuc vu cho hé
thong dleu hoa rat t6n kém. Do vy ndi dung
bai bao d& xuat hé thong giai nhiét RK- 400
stt dung nudc tuan hoan cho hé thong diéu
hoa cuc bd MK-300 & mé Ha Lam va mé
Khe Cham ¢6 tinh kha thi va khéc phuc duoc

nhirg nhwoc diém hién nay trong qua trinh
su dung.

Tai liéu tham khio:

1. Bao Van Chi, L€ Quang Phuyc, Nguyén
Son Tung. Didu hoa khi héu trong 10 chg Co
giéihoéa 11-1.15 bang thiét bi MK-300 & mo
than Ha Lam. Tr 408-413, Tap 58, ky 5. Tap
chi khoa hoc k¥ thuat Mo - bia chat Ha Noi
Thang 10/2017.

2. Carboautomatyaka Group, Cooling
System MK - 300, DP - 501-10.2016.

(Xem tiép trang 34)
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- Trién khai cac hoat dong tdng cuong
nang luc, nang cao nhan thic vé phat trién
thi truong carbon.

Giai doan tur nam 2028:

- T6 churc van hanh san giao dich tin chi
carbon chinh thtrc trong ndm 2028.

- Quy dinh céc hoat dong két ndi, trao
dbi tin chi carbon trong nuge voi thi truong
carbon khu vuc va thé gii.

Két luén

Trong bdi canh bién ddi khi hiu va tinh
trang 0 nhiém moi truong ngay cang tram
trong, viéc ap dung tin chi carbon khong chi
la nghia vu ma con la co hi dé doanh nghiép
va to chic dong gop tich cuc vao bao vé
moi truong. Bai viet nay mong mudn doanh
nghlep, t6 chtrc hiéu 16 hon vé tin chi carbon
va c6 cac dinh hudéng phu hop dé tham gia
vao thi truong carbon.

(Tiép theo trang 13)

3. Famous Industrial Group GmbH ({#
[ K 4R AF]), Zilpicher Str.5, 40549
Diisseldorf, Germany. Website. www.
famous-germany.de

4. Pao Van Chi, Tran Xuan Ha, Bui
Manh Tung, Nguyén Vin Thinh, Nguyén
Hong Cuong Nghién ctru dé xuat phu:orng
an thong glo hop 1y dam bao ké hoach san
xuit ctia mo than Ha Lam g1a1 doan 2019-
2023. Tap chi Cong nghiép mé s6 2/2019.

5. Pao Van Chi, Lé Van Thao. Nghién
curu giai phap ngan ngua gia tang nhiét do
via than khu vyre 16 vén téi 10 chg co gigi hoa
7.3.1, khu I via 7 mo than Ha Lam. Tap chi
Cong nghiép mo, 50 4/2019.

6. Nguyén Vian Thinh, Trdn Xuan Ha,
Ding Vil Chi, Nguyén Cao Khai, Pao Van
Chi. Danh gia hién trang va dé xuét giai
phap hoan thién hé théng thong gié cua mo

Tai li¢u tham khao

1. Ngh1 dinh s6 06/2022/ND-CP cua
Chinh phu ky ngay 07/01/2022 quy dinh
giam nhe phat thai khi nha kinh va bao vé
tang ozone.

2. Nghi dinh s6 06/2022/ND-CP cua
Chinh phu ky ngay 07/01/2022 quy dinh
giam nhe phat thai khi nha kinh va bao v¢
tang 6-don.

3. Bao dién tr Bang cong san Vi¢t Nam
-Tin chi carbon va lgi ich cua thi truong tin
chi carbon, ngay 27/3/2024.

4. Vi Phong Energy Group Thi truong
tin chi carbon: Nhiing diéu c6 thé ban chua
biét

5. Vinacontrol CE-Tin chi carbon la gi?

than Tan Lap, Quéang Ninh. Hoi nghi khoa
hoc Trai d4t va Tai nguyén voi phat trién bén
virng. Ha Noi 12/2018.

7. PGS. TS. Tran Xuén Ha, TS. Lé Van
Thao, TS. Pao Vin Chi, ThS. Nguyén Hong
Cuong, ThS. L€ Thanh Phuong, PGS.TS.
Phan Quang Van, TS. Vi Thai Tién Diing,
TS. Lé Tlen Diing, TS. Bui Viét Hung, TS.
Phung Quoc Huy. Cam nang thong glo mo
ham 16 céac duong ham giao thong va quat
gi6. Nha xuat ban Xay duyng. Ha N6i -2019.

8. Tran Xuan Ha, Pang Vi Chi, Nguyén
Cao Khai, Nguyen Van Thinh. Gido trinh
Théng gié mo. Nha xuit ban Khoa hoc va
ky thuat. Ha Noi - 2014.
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