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Ung dung md hinh MIKE 21FM danh gia tac dong cua nudc
xa tor nha may nhiét dién Thang Long dén khu vuc lay nude

Ping Pinh Puc'”, Tran Ngoc Anh'?, Tran Ngoc Vinh®

7 rung tam Pong luc hoc Thuy khi Moi truong, Truong Dai hoc Khoa hoc Ty nhién, DPHOQGHN
2Khoa Khi twong Thuy van & Hdi dwong hoc, Truong Pai hoc Khoa hoc Tu nhién, PHOGHN

Nhén ngay 08 th:élng 8 nam 2016
Chinh stra ngay 26 thang 8 nam 2016; Chap nhan dang ngay 16 thang 12 nam 2016

Tém tit: Hién nay co rat nhiéu cac nha may nhiét dién da va dang duogc xay dung trén ca nudc,
didc biét 1a & cac tinh c6 sdn ngudn tai nguyén than da nhu Quang Ninh, Thai Binh hay Ninh
Thuan. Viéc nghién ctru danh gia lan truyén nhiét cho cac nha may la thuc sy can thiét do nhiét do
clia nudc lam mat s& gy anh huong truc tiép dén cong suét cia nha may. Bai bao nay thuc hién
nghién ctru danh gia lan truyén nhiét do tac dong ctia nude xa cia nha may nhiét dién Thing Long.
Trong thiét ké cua nha may [1, 2], duong 6ng x4 nudc nong ciia nha may dugc dit & thugng luu
song Min, trong khi d6 ctra hiit nudc lam mat lai dat ¢ ha luu song Min — khu vuc Vinh Cira Luc.
Vi vay, nhom nghién ctru di thyc hién tinh toan va dénh gia tac dong do lan truyén nhiét bang
phuong phap mé hinh hoa. Nhom téc gia da sir dung bo cong cu MIKE 21FM két hop véi thyuc dia
khao sat do dac cac yéu té dia hinh, thuy hai van tai khu vire nghién ctru. Vi bién d6 nhiét chénh
léch gitra nude hat va nude xa nho hon 8°C dugc coi 1a bét lgi d6i voi hidu suat ctia nha may, két
qué tinh toan cho thiy dong nudc nong xa & thuong luu séng Man da gdy anh hudng truc tiép t6i
nhiét dd nude tai vi tri ctra hat, dac biét vao mua he khi tridu rat. S& luong gio nude tai vi tri cira
huat vuot ngudng trong thang cao nhit 1a 153 gio vao thang VII.

Tir khoa: Mike 21FM, lan truyén nhiét, nhiét dién.

1. Gioi thi€u chung
1.1. Dat van dé

Lan truyén nhiét trong méi truong nudc 1a
mot bai toan co ban va quan trong ddi véi thiét
ké xdy dung cac cong trinh xa thai nuéc nong
ra moi truong noi chung, nha may nhiét dién
n6i riéng. Ngudn nude nong nay s& khién nhiét
dd nuoc khu vuc xa tang lén kéo theo cac su
thay ddi vé moi truong dong thoi tac dong trd
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lai chinh viéc van hanh cia nha may néu vi tri
clra lay nuéc nam trong khu vuc anh huong.
Véan dé danh gia tac dong v& mdi truong tir
nude xa nay da duoc dé cap trong nhiéu nghién
clru va 1a mot yéu cau bét bugc dé xay dung cac
cong trinh nay. Trong bai bao nay s€ di sau
trinh bay khia canh tac dong t61 chinh ban than
su van hanh cia nha may. Vi du tai Nha may
nhiét dién Thing Long 1a mot dién hinh dé lam
bai toan mau cho cac nha may nhiét dién khac.
Theo thiét ké, nha may nhiét dién Thing Long
(xd Lé Loi, huyén Hoanh Bd, Quang Ninh) c¢6
vi tri cira x4 nudc nong tai thuong luu ciu Pa
Tring (trén séng Man) va cira hat nude ¢ phia
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ha Iuu so v6i cira x4 (gan khu vire ludng chinh)
[1, 2]. Khoang cach gilra ctra xa va cua hut chi
khoang 2, 6 km (theo duong song), khoang
cach khong qua xa, két hop véi diéu kién thuy
tridu khu vuc ¢ bién do 16n. Do vy nguy co
khu vyc ctra hit s€ chiu tac dong boi dong nudc
néng xa ra ciia nha may khi tridu rat. Hién
tugng tich nhiét tai khu vuc ctra hut 1a mot van
dé lién quan tryc tiép toi cong tac van hanh nha
méy, anh hudng 16n t6i hiéu suat lam viéc.

1.2. Khu vue nghién ciu

Du 4an Nha may Nhiét dién Thang Long
600MW xay dung tai xd Lé Loi, nam phia
Pong bic huyén Hoanh B6, tinh Quang Ninh
(Hinh 1) d3 dugc Thu tuéng Chinh phu cho
phép dau tu theo van ban sé 26/TTg-CN ngay
05 thang 01 nam 2007.

Theo thiét ké [1-3], nha mdy nhi¢t dién
Thang Long c6 2 t6 may, mdi té may co cong
suat 300MW, khi hoat dong nha mdy s& can

cung cip mot lugng nudc lam mat binh ngung
cling nhu x4 ra méi truong nudc néng sau lam
mat  khoang 99.440m*h  (twong duong
27.6m%s, hoat dong dong thoi hai 2 t6 may).
Nhiét do nudc lam mat tai ctra hat theo thiét ké
khoang 25-26°C, ngudn cap nuée lay tir khu
vuc phia dong bang tai xi mang, gin nga 3 song
Man vinh Ctra Lyc. Nguén xa nudc nong sau

khi lam mat binh ngung s€ duoc thai ra song
Min, nhiét do nuéc xa theo thiét ké khoang
34°C. Ngudn nudc néng xa ra modi truong s&
gay nén su gia tang nhiét do cuc b tai vi tri clra
x4, luong nhiét nay s& lan truyén ra xung quanh
va ¢ nguy co anh huong tdi vi tri clra hut nuéc
lam mat cia nha may. Hiéu sudt van hanh cua
nha may phu thudc rat 1on vao su duy tri dugc
nhiét d6 chénh léch AT t6i da giita nude cap va
nuéc xa (AT > 8°C). Trong nghién ctru ndy, khi
nhiét d6 nudc tai vi tri cira hit 16n hon 32°C thi
s& gay ra bat loi cho su van hanh cua nha may.
Do viy can phai c6 nghién ciru danh gia tac
ddng cuia nude xa téi ngudn cip trong diéu kién
hién trang theo thiét ké va dé xuat cac giai phap
nham 6n dinh nguén nudc mat tai cira hut.

Vi tri Nha may Nhiét dién nam canh luu
vuc song Mian vé phia Bic cdu Pa Tring thudc
duong vanh Pai phia Béc ndi v6i TP. Moéng
Cai. Khu vuc nghién ctru thude vung ha Iuu cac
con séng Tréi va séng Man. Khu vuc thuong
luu cac song nay dugc ngan boi cac dap nudc
ngin min va cip nudc sinh hoat, nong nghiép
cho khu vuc thuong luu, cu thé: trén song Tréi
c6 dap Pdng Ho c6 nhiém vu cung cap nudc
sach cho nguoi dan Thi trin Tréi va cic ving
phu can, trén séng Man thi dap P4 Trang co
nhiém vu ngin min dong thoi cung cap nuoce
sach cho nguoi dan khu vyce xa Thong Nhat)[4].

SO DO VI TRI KHU VUC NGHIEN CUU

] ~ha may Nhie ién
7 Khu vye nghién ciru
Duimg giao thing
©  UBND TP, Huyén, TX

Hinh 1. So d6 khu vuc nghién ctru tinh toan danh gia lan truyén nhiét nha may nhiét dién Thing Long.
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2. Phuong phap nghién ciu tinh toan lan
truyén nhiét bang cong cu mo hinh toan
MIKE 21FM

2.1. Khdi qudt vé cong cu mé hinh MIKE 21FM

Trén thé gi6i di c6 nhiéu cac mo hinh sb dé
tinh toan, moé phong qué trinh lan truyén nhiét
trong moi trudng nude khu vue gan b, khu bai
tam, khu nuéi trong thiy san va tiy thudc vao
dbi twong, muc dich nghién ctru, viéc ap dung
cac loai md hinh tinh toan cling khac nhau. Mot
s6 mo hinh phd bién co thé ké dén: MIKE cua
Vién Thuy lyc Pan Mach (DHI), mé hinh
POM, SMS cua Hoa Ky, Delft3D cta Dai hoc
cong nghé Delft, Ha Lan...

O Viét Nam, trong nhiing nim gan day,
huéng nghién ctu, xay dung va st dung mo
hinh trong nghién ctru thuy dong luc — moi
truong dang rit dugc quan tdm. Trong do6
nhitng nghién ciru, diéu tra, tinh toan 6 nhiém
mdi trudng viing vinh va khu vuc ven bién -
khu vue tap trung chil yéu cac hoat dong kinh té
clia con ngudi di, dang duoc tién hanh. Co rat
nhidu dé tai tinh toan qua trinh phat tan va lan
truyén nhiét trong ving séng, cira song ven bién
hay ngoai khoi c6 y nghia 16n phuc vu khoa hoc
va dan sinh nhu dé tai: “Tinh toan truyén nhiét
trén hé thong song Tra Ly tinh Thai Binh khi
trung tdm dién lyc Thai Binh ldy nudc lam
mét”, , “Ung dung mo6 hinh MIKE 3 tinh toan
lan truyén nhiét cho nha méay nhiét dién Quang
Trach”, “M6 phéong qua trinh lan truyén nhiét
clia nudc lam mat nha may nhiét dién O
Moén”...

Phuong trinh co ban trong MIKE 21/3 la
phuong trinh 2/3 chiéu 4p dung cho chat
long khéng nén dugc, trung binh Reynolds
cua phuong trinh Navier-Stokes cung vdi cac
gia thiét Boussinesq va ap luc thuy tinh. Mién
tinh toan dugc roi rac hoa si dung phuong
phap thé tich hitu han (Finite volume method).
Theo chiéu mat phang cac phan tir ¢6 thé chia
thanh phan tam giac hodc phan tir tir giac hodc
két hop ca hai lai phan tir (ludi phi cu trac-
unstructured mesh). Theo chiéu dung cac phan
tir duge chia co cu tric dua theo cao trinh, dia
hinh hoic két hop ca hai. [5, 6]

Trén co s& d3 duge nhiéu dé tai khoa hoc sir
dung va kiém chimg vé tinh khoa hoc va do tin
cdy vé két qua cua md hinh [7-13], nghién ctru
da lya chon mo6 hinh MIKE FM Couple trong
bd mdé hinh MIKE cta Vién Thuy lyc Pan
Mach (DHI) dé tién hanh nghién ciru, tinh toan
lan truyén nhiét cho khu vuc nha may Nhiét
dién Thang Long.

2.2. Xdy dung mé hinh tinh todn lan truyén
nhiét khu vuc nha may nhiét dién Thang Long

Céc budc thiét 1ap, xdy dung mé hinh tinh
toan thuy dong luc va lan truyén nhiét cho khu
vuc x4 thai cua nha may Nhiét dién Thang
Long dugc miéu ta trong Hinh 2. M6t dot khao
sat do Trung tdm Pong luc hoc Thuy khi Moi
truong da dugc t6 chirc nham khao sat do dac
bod sung cac s6 lidu vé dia hinh dudi nuée va
cac yéu td thily dong luc hoc tai khu vuc nghién
chu trong thoi gian tr 08/07/2015 dén
13/07/2015.

So liéu dau vao
(Thu thip so ligu quadet |4
khio sat t6ng quan v

khao sit bo sung)

Xay dung mién

l Khong dat

Thiét lap ludi tinh

— .
toan

bat

" Hiéu chinh " Gi thiét b thong Thiét lip bién tinh
S~ mdhinh _— 50 md hinh toan

tinh téan

Mo phong cac Dénh gia két qua
kich ban

Hinh 2. Khung thyc hién tinh toan danh gia lan truyén nhiét cho khu vuc xa va cép nudc cia nha may nhiét dién
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Hinh 3. Ban dd cao do sb khu vuc nghién cuu.

2.2.1. 86 lidu phuc vu tinh todn

- Dir liéu dia hinh:

Binh dd dia hinh khu vyuc nghién ctru duoc
thu thap gdm c6 dia hinh day bién ty 18
1:50.000 [9] va két hop vé6i sé liéu dia hinh
duge do dac thuc té qua dot khao sat bo sung.
Mot mbé hinh sb d6 cao v6i do phan giai
10x10m da duogc x4y dung cho khu vuyc tinh
toan (Hinh 3).

- Dit liéu khi twong thuy van:

S liéu dong chay: Dong chay trén cac song
d6 vao Vinh Cira Luc: trén cic song Man, song
Tréi, Dién Vong luu lugng trong thoi ky do dac
khong 16n. Dac biét, trén cac song Min va song
Tréi déu c6 cong trinh dap ngan gan sat voi khu
vuc nghién cuu. Cac dép ngén nay co6 tac dung
ngin min va cap nudc (nuwdc sinh hoat, ndng
nghi€p) cho cac khu vuc dan cu xung quanh, do
d6 néu khong mura, luu lugng trén cac séng nay
d6 vao Vinh Cua Luc rat nho, c6 thé coi béng
khong. Trong thoi gian khao sat di xuit hién
nhitng con mua vira va nhé (ngay 10/07), tuy
nhién luong nudc tir cac song d6 vé Vinh 1a
khong dang ké (qua quan sat lwong nuéc tran
qua mat dap). Do trén vung tinh todn khong co

tram thily van nao do luu luong dong chay tai 3
song Man, song Tréi va song Dién Vong nén
nhom nghién ctru thyc hién khoéi phuc dong
chay trén 3 con séng d6 dén bién tinh toan ciia
mé hinh trén cac con séng. Viéc khoi phuc
duogc thyc hién bang mo hinh mua -dong chay,
cling 1a mot mo dun dugc tich hop trong bé mo
hinh MIKE ctia DHI 1a Mike NAM. B§ thong
s6 mo hinh di duoc ké thira tir bd thong )
duoc tinh toan cho luu vuc song Cau [6], déy 1a
lru vyre 1an can va co diéu kién dia 1y ty nhién
twong tu voi khu vuc nghién ctru, vi vay
phuong phap twong tu duoc sir dung dé tinh
toan khoi phuc dong chay, cung cip bién dau
vao cho mé hinh.

Nhiét do: nhiét do khong khi trong thoi gian
do dac dao dong trong khoang tir 27°C dén
35°C (hinh 4). Nhiét do6 nudc do dac tai vi tri
ciu Bai Chay dao dong tir 28°C dén 30°C (Hinh
4). Su phan t?mg nhiét d6 theo do sau la khong
dang ké, cu thé: tai vi tri Cau Da Tréng (voi do
sdu 3m), chénh l1&ch nhiét do 16n nhit ting mat
va tang day trong thoi ky quan tric khoang 1°C;
tai vi tri cang gﬁn ctra hut (d6 sau 4m) c6 nhiét
d6 chénh léch giita tAng ddy va ting mat khoang
1°C, twong tu voi vi tri tai ciu Bai Chay.
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Hinh 4. Nhiét do khf)r}g khi va nhiét d6 nude 3 téng
tai cau Bai Chay.

S6 liéu hai van: Muc nude triéu thép nhét
tai vi tri cdu Bai Chay 1a H=-0,92m, cao nhét la
H=+1,3m, d6 16n thuy triéu dao dong khoang
Im tir ngdy 8 dén ngay 11, tir cudi ngay 11 dén
ngay 13 c6 d6 16n khoang 1,5-2m. (Hinh 5). Do
vi tri cdu P4 Tring va cau Bai Chay gan nhau,
dia hinh khong qua chénh léch nén ché d6 muc
nude tai 2 vi tri 1a tvong ddng véi nhau (hinh
5). B6 man tai vi tri ciu Bai Chay dao dong
trong khoang 26-29%a, chénh 1&éch d6 man gitra
chc tang ctia nude khong dang ké, nho hon 2%
(Hinh 6). Tai vi tri cAu P4 Tring, d6 min dao
dong trong khoang 18-23%o, chénh 1éch d6 man
gitra cAc tang ciia nudc nho khoang 2%o (Hinh 7).

Cau Da Trang [m] ——
Cau Bai Chay m] ——

. N
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Hinh 5. S6 liéu muc nudc thuc do tai clu
Bai Chay va cau ba Trang.

Hinh 6. D6 man 3 tﬁng ctia nudc tai chan cau
Bai Chay.

Hinh 7. D6 man 3 té”mg ctia nude tai cau Da Tréng.

Thoi ky kiém chimg mé hinh S6 liéu dung
dé kiém chung mé hinh gém: sb liu myc nuéc,
nhiét do, d6 min tai 2 vi tri cau Pa Tring va
ciu Bai Chay duoc do dac qua dot khao sat
thang 7/2015.

2.2.2. Thiét Idp mé hinh lan truyén nhiét

Pham vi mién tinh

Téng dién tinh mién tinh todn 1a 89km?2.
Gidi han phia trén cac song: song Man 1a dap
ngan mdn (khoang cach tdi cira hut khoang 11
km); song Troi 1a dap Pong Ho (khoang cach
dén cira hit khoang 6 km), song Dién Vong 1a
tir cdu Dién Vong (khoang cach dén vi tri cira
hat khoang 13 km). Gi6i han phia bién: phia
déng 1a duong vao dao Tuan Chau va Pao Tuan
Chau, phia Nam 14 cic bién léng ngoai bién,
cach tram Hong Gai 3.3 km.Mot s6 cic cong
trinh cang nha may xi mang Thang Long, ké
cua bang tai nha may xi mang Thang Long, ke
cua bang tai nha may xi mang Ha Long da dugc
dua vao ludi tinh toan

S

2200

Hinh 8. Ludi tinh 2D trong MIKE 21FM.
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Thiét lgp hedi tinh toan MIKE 21FM

Ludi tinh toan phi cau trac dwa trén cac
phan tir tam giac tuyén tinh, ludi tinh duoc chia
thanh 4644 6 ludi tam giac c6 dién tich phan tir
nho nhét 1.000m2, khoang cach giita hai nut
tinh nho nhat khoang 30m. Khu vuc ngoai bién
c6 dién tich phan t& nhé nhat 15.000m2
(khoang cach gilta cac nut tinh trung binh tr
100 — 500m)(Hinh 8).

DPiéu kién bién & diéu kién ban dau

Piéu kién bién

Bién muc nudc (cac bién phia bién): Su
dung thuy triéu tai tram Héng Gai nam 2015
(d6i voi truong hop hién trang) va thuy triéu dy
tinh voi bo hang s6 diéu hoa dugc phén tich tir
thuy tridu tram Hong Gai. Bién dong chay:
dong chay trong séng dugc khoi phuc bang mo
hinh thuy vin MIKE NAM, gom 3 bién tai dap
Pdng Ho, dap séng Man va cau Dién Vong.
Bién nhiét d6 va d6 man: Sir dung s6 liéu trung
binh dugc cung cap tir cac mo hinh dy bao toan
cau. Cac s liéu tinh toan céac kich ban s& duogc
théng ké tir sb liéu nhiéu nim tai tram Bai
Chay.

Cac diéu kién khi twong khéac: nhiét do
khong khi, d6 4m, luong mua, bdc hoi trung
binh thdng nhiéu nim tai tram Bai Chay duoc
sir dung trong cac két qua tinh toan. Pon vi tu
vén da thiét 1ap mo hinh ngoai sy trao ddi nhiét
trong nudc, ¢ xem xét toi sy trao ddi nhiét véi
moi truong khong khi.

Piéu kién ban dau

Piéu kién ban dau dwoc thiét 1ap 1a muc
nudc trung binh, vin tde dong chay va nhiét do
tai cac bién tinh toan ctia mo6 hinh.

2.2.3. Kiém chitng mé hinh tinh todn lan
truyén nhiét

Viéc hiéu chinh mé hinh dugc thuc hién so
sanh két qua tinh toan véi két qua thuc do cac
yéu t6 thiy luc (muc nuéc), nhiét do va do man
clia nude tai 2 dia diém 1a ciu D4 Trang gan vi
tri cira x4 nude so voi thiét ké va ciu Bai Chay
trong khoang thoi gian do dac khao sat tu
08/07/2015 dén 13/07/2015.
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Hinh 9. Két qua hiéu chinh luu lwong tinh toan tai
tram Bai Chay.
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Hinh 10. Két qua hiéu chinh myc nude tinh toan tai
tram Bai Chay.

Muc nuoc tinh toan & thuc do tai cau Da Trang
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Hinh 11. Két qua hiéu chinh myc nudc tinh toan tai
cau b4 Trang.
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Hinh 12. Két qua hiéu chinh luu luong tinh toan tai
tram Bai Chay.
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Hinh 13. Két qua hiéu chinh nhiét ¢ nudc tinh ton
tai cau Da Trang.

Hinh 14. Két qua hiéu chinh nhiét d tinh toan do tai
tram Bai Chay.

Hinh 15. Két hiéu chinh d6 mén tinh toan tai tram
Bai Chay.

Hinh 16. Két qua hiéu chinh d6 mén tinh toan tai cau
ba Trang.

Két qua hiéu chinh cho thay (Hinh 9-16):
DPuong qué trinh muc nuée tinh toan bang mo
hinh kha tuong dong va chinh xic voi dudng
qué trinh thuc do tai 2 diém cau ba Tréng va
cdu Bii Chay. Puong qua trinh nhiét do tinh
toan kha sat voi duong thyc do voéi bién do
chénh 1éc nhiét do gitta 2 duong khong qua 1°C
& diém cau Bai Chay va khong qua 1-1.5°C &
diém ciu P4 Trrfmg. Tuong tu v&i 6 man, két
qua tinh toan chénh 1éch véi thyc do khong qua

16n tai 2 diém. Do d6 co thé sir dung bo thong
s6 md hinh nay dé 4p dung cho tinh todn lan
truyén nhiét tir dong nuéc x4 ctia nha may Nhiét
dién Thing Long dén cira hut ciia nha may.

3. Cac kich ban tinh toan danh gia lan
truyén nhiét nha may nhiét dién Thiang Long

3.1. Xay dung kich ban tinh toan

Trén co s& phan tich cac dic diém khi
tugng thuy van, dia hinh, ngudn 1y nuéc lam
mat va vi tri dat ctra hut, cira x4 nha may. Cac
kich ban dudi diy dugc tinh toan nhim danh
gi4 lan truyén nhiét, khuéch tan nhiét dén vi tri
cura hut nuéce lam mat theo céc tiéu chi:

Tinh toan v6i hé s6 khuéch tan gay bat loi
nhat toi nhiét do tai ctra hit theo yéu cau
thiét ké.

- Tinh toan cho 4 mua trong nam (theo cac
pha thuy tridu khac nhau: tridu cao, tridu trung
binh, triéu thip) va chi tiét cho timg thang trong
1 nam dién hinh (day khong phai 1a nim cuc
doan vé cac gia tri, cac diéu kién bién déu duoc
lay trung binh thang nhiéu nam, do vy trong
diéu kién thuc té néu cac yéu t6 dau vao nhu:
nhiét d6 moi truong, nhiét d6 nudce... 16n bat
thuong thi cac két qua s& theo chidu hudng bat
loi va nguoc lai.)

- Céac gia tri vé vi tri va cac thong sb vé
luong xa, lwong hit ciia nha méay theo thong sd
thiét ké khi van hanh 2 t6 may: 99400m?%s
(trong duong 27.6m’/s).

Tur cac tiéu chi trén, cac kich ban dugc lya
chon tinh toan nhu sau:

- KBA: Kich ban dia hinh hién trang va
cong sudt hit/xa van hanh theo thiét ké cua nha
méy véi cac hé s6 khuéch tan khac nhau dé lya
chon hé sb khuéch tan gy bat loi nhat téi nhiét
d6 tai cira hut nuwéce 1am mat véi s6 liéu thuc do
khao sat thang 7/2015.

- KBB: Kich ban dia hinh hién trang va
cong suat hut/xa van hanh theo thiét ké nha may
Véi triéu cao, triéu trung binh, triéu thcfp va
thoi gian 4 mua trong nam (xudn, ha, thu dong)
Mo phong lan truyén nhiét cac kich ban tinh toan.
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- KBC: Kich ban dia hinh hién trang va
cong suat hat/xa van hanh theo thiét két nha
méy véi nam dién hinh (gdm cac pha triéu cao,
thap, trung binh).

Kich ban C tinh toan véi nim c6 thuy tridu
dién hinh. Trong chudi chu ky nhiéu khoang
18,61 nam c6 1 nam co triéu dién hinh. Trong
chudi sd liéu muc nudce tai Héng Gai tr nam
1980 dén 2015 thi ndm 2005 c6 muc nudc tridu
dién hinh.

3.2. Két qud va thao ludn

Kich bin A tinh toan véi sé lidu dia hinh
hién trang va thiét ké ctia nha may véi s liu
do dac thang 7 ndm 2015 (Hinh 17). Chay kich
ban v6i cac hé sé khac nhau (hé sé khuéch tan
dao dong tir 0.001 dén 10), két qua tinh toan
cho thiy: voi hé sé khuéch tan D=0,001 cho
truong nhiét do bat loi nhat tai cira hut va D=10
cho truong nhiét do it bat loi nhét. Tuy nhién,
du trong trudng hop bat loi nhat hay it bat loi
nhat thi nhiét do6 tai cira hat van bi anh hudng
boi dong nude tir clra x4 ciia nha may nhiét dién
Thang Long, tai diy xdy ra tinh trang tich liy
nhiét, nhiét d§ ting cao khi triéu rat, dat dinh
tai chan tridu va giam dan khi pha triéu Ién.
Trong trudng hop bat lgi nhat (Hinh 18,19),
nhiét do tinh toan cao nhét tai cira hat 1a 35.1°C,
thoi gian duy tri nhiét d¢ tai cua hut cuc doan
(bién do <8°C) khoang 10-12h/ngdy dém.
Trong truong hop it bat loi nhat (D=10), nhiét
d6 tinh toan cao nhét tai cira hut 1a 32.9°C, thoi
gian duy tri nhi¢t do tai ctra hit cyc doan (bién
d6 <8°C) khoang 4-7h/ngay dém (Hinh 20, 21).

Hinh 17. Két qua tinh todn nhiét d¢ tai cira hut véi 2
phuong an KBA.

Hinh 18. Truong nhiét d6 16n nhét tai vi tri cira hut
voi D = 0,001.

Hinh 19. Bién trinh nhié} do tai cura hut (truong hop
bat 1¢1).

Hinh 20. Truong nhiét d6 16n nhét tai vi tri cira hut
v6iD = 10.

Tmax =32.9°C

Hinh 21. Bién trinh nhiét d6 tai ctra hut (truong hop
it bat loi).
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Hinh 22. Bién trinh nhiét do tai vi tri cira hit 4 moa
v6i phuong an trieu cao.

Hinh 23. Bién trinh nhiét d¢ tai vi tri ctra hiit 4 moa
véi phuong an tricu trung binh.

t: NhietDo-Thang I-ll-TrieuThap  [deg C]
ut: NhietDo-Thang IV-Vi-TrieuThap [deg C]
t NhietDo-Thang ViI-IX-TrieuThap [deg C]
ut: NhietDo-Thang X-XIl-TrieuThap [deg C]

CuaHut: MucNuoc-TrieuThap [m)

Hinh 24. Bién trinh nhiét do tai vi tri cira hit 4 moa
v6i phuong an tri€u thap

Kich bdn B tinh toan voi cac truong hop
tridu cao, triéu trung binh va triéu thap. Vao
moa he, két hop diéu kién triéu cao, thoi gian
duy tri nhiét do bat loi trong 15 ngay co thé dat
98h (twong duong 27% thoi gian van hanh), véi
cac thoi ky triéu trung binh, triéu thap thoi gian
bi anh huéng twong tmg chiém 26% val9%
thoi gian van hanh (Hinh 22-24).

Kich bdn C tinh toan truong nhiét cho 1
nam dién hinh, két qua tinh toan cho thay, nhiét
d6 tai cira hiit duy tri bét loi khoang 840h/nim
(trung binh 2.3h/ngay). Trong d6 thang VII co
thoi gian duy tri kéo dai nhat 153h (trung binh
4.9h/ngay) (hinh 27-28). Tong thoi gian bat loi
ctia 4 thang (V-VIII) khoang trén 640h (chiém

64% s6 gio bat loi cua ca nam). Thoi gian xay
ra tinh trang tich lily nhiét tai ctra hut roi vao
pha tridu rat, luong nudc nong tich ty trén song
Min bi dong thuy triéu rat ra, tac dong tryc tiép
ti ctra hat. Trong pha tridu 1én, dong thiy triéu
thang thé, ddy luong nude ndng trén sdng Min
vé phia thuong luu, trong thoi gian nay nhiét do
tai ctra hiit dam bao thiét ké. Két qua nhu vay
anh huong rat 16n dén viéc van hanh chay céc
t6 may va phat dién ciia nha may.

Kich ban C tinh toan truong nhiét cho 1
nam dién hinh, két qua tinh toan cho théy, nhiét
d6 tai ctra hut duy tri bat loi khoang 840h/nam
(trung binh 2.3h/ngay). Trong d6 thang VII c6
thoi gian duy tri kéo dai nhat 153h (trung binh
4.9h/ngay).

Tir két qua cac kich ban, danh gia duoc anh
huéng cta nhi¢t d¢0 dong nudc xa dén vi tri
cung cap nudc lam mat theo timg thoi diém hay
theo timg mua trong nim, va tong thé anh
huéng dén nha may nhu nhiét d6 vi pham, thoi
gian vi pham, tong thoi gian vi pham va thoi
diém vi pham. Vi vy can dua ra cac giai phap
dé cai thién nhiét do tai ctra hit nuéc dam bao
quy trinh van hanh nha may dat cong suét ti da

4. Két luan

Nghién ctru da sir dung b mo6 hinh MIKE
21FM dé thiét 1ap va tinh toan lan truyén nhiét
cho khu vyuc xa va cdp nu6c lam mat cia nha
méy nhiét dién Thing Long. Két qua tinh toan
tir mo hinh cho thiy trong diéu kién hién trang,
tai vi tri ctra hat chic chan xay ra su tich iy
nhiét, bién d6 nhiét giam thap nhat chi con
khoéng 3°C gdy anh hudng nghiém trong tdi
cong tac van hanh nha may. Tong sb thoi gian
bat lgi trong nam (At<8°C) khoang 840h, trong
d6 thang VII, 1a thang bat loi nhat voi 153h.
Téng thoi gian bét lgi cua 4 thang (V-VIII)
khoéng trén 640h (chiém 64% sd gio bat loi cua
cd nam). Thoi gian x4y ra tinh trang tich lly
nhiét tai ctra hat roi vao pha triéu rat, luong
nudc nong tich ty trén séng Man bi dong thiyy
triéu rat ra, tac dong truc tiép toi ctra hut. Trong
pha triéu 1én, dong thuy tridu thing thé, day
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luong nudc ndng trén song Man vé phia thuong
luu, trong thoi gian nay nhiét do tai ctra hut
dam bao thiét ké. Nhu vdy c6 thé thiy, viéc bd
tri vi tri cira xa va hat 1a rit quan trong, anh
hudng 16n dén sy van hanh ciia nha may. Day
1a mot lwu ¥ khuyén céo cho cac du an nhiét
dién trong thoi gian sip t6i.
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Abtracts: Nowadays, an increasing the number of thermal power plants have been built in
Vietnam, especially in the provinces where are available coal resources such as Quang Ninh, Thai
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Binh or Ninh Thuan. The study of assessing the impact of heated cooling water discharged from the
outlet on the intake of thermal power plants is extremely necessary because of the temperature of
water has significant fluence to the power of plant. According to the design, Thang Long Thermal
Power Plant (TPP) (Le Loi commune, Hoanh Bo district, Quang Ninh province) has cooling water
outlet located at the upstream of Da Trang Bridge (on Man river) and has cooling water intake (inlet)
situated at downstream from the outlet (near the main channel) [1.2]. Therefore, the author has applied
the MIKE 21 model to simulate hydrodynamic and thermal transfer for the Thang Long thermal power
plant. With range of water temperature larger than 8°C is negative for the power of plant, the results of
study shows that the heated cooling water discharge in the river upstream has definitely impact to the
intake of thermal power plant, especially, the most impacted is July with the total contravened time of
153 hours.

Keywords: Mike 21FM, lan truyén nhiét, nhiét dién.



