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B0 trao ddi nhiét

Hé s6 tic nghén

Mé khi condensate Hai
Thach

Tai gian céng nghé xir Ii khi trung tam Hdi Thach (PQP Hdi Thach), cdc by
trao déi nhiét tham gia vao qud trinh tdch I6ng ra khéi dong khi wét, 6n dinh
hod sdn phdm condensate hay lam mdt dong khi thwong mai tai déu ra ctia
mdy nén khi cao dp. Hiéu sudt ctia cdc bo trao doi nhiét déng vai tro rdt quan
trong trong viéc toi wu hod ndng lwong, diéu hanh sdn xudt va kiém sodt sdn
phdm thwong mai ddu ra. Mot mé hinh tinh todn thoi gian thuwe stk dung dir
ligu tir hé thong diéu khién trung tdm va hé thong lwu triv thdng sé céng nghé
dworc phdt trién dé gitip ddnh gid hiéu sudt trao déi nhiét va hé sé tdc nghén
ctia bd trao déi nhiét dang tdm (Plate Type Exchanger) tai gian PQP Hdi
Thach. Cdc phwong trinh vt Ii dwoc st dung dé ddnh gid hé sé tdac nghén
thoi gian thuc ma khdong phdi xdm nhdp vao thiét bi trao doi nhiét. Viéc cé
dwoc hé sé tdc nghén sé givip cho cdc ki sw vdn hanh xdc dinh/ ddnh gid dwoc
bé trao déi nhiét nao can phdi dwoc kiém tra va lam sach va dong thoi dua
ra cdc quyét dinh nham téi da lwong nhiét khéi phuc duwoc tir hé théng cong
nghé. Két qud ctia mé hinh cho thdy mot s6 giai dogn phdt trién virg't bdc cia
tac nghén sinh hoc (biofouling) trong khi néu chi gidm sdt théng s6 sut dp di
qua bé trao d6i nhiét dang tdm sé khéng thé phdt hién ra. Két qud nay cting
phti hop véi cdc két qud khdo sdt tai thuc té vé biofouling (hau bdm) Ién cdc
tdm trao doi nhiét khi thiét bi nay dwoc mé ra kiém tra.
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1. Mé dau

cta né gay ra giam hiéu suit trao déi nhiét va dong
thoi giy ra sw cham tré trong hé thong xi li khi ma

Trong cac hé thong céng nghé, bd trao doi
nhiét thwong dwoc dung dé thu hoi nhiét hay tdi
wu hod t6i da qua trinh st dung ndng lwgng. Khi
6 16p cin ban tich tu khong mong mudn tai bé
mit trao d6i nhiét thi sé tao ra hiéu &ng tic nghén
bd trao déi nhiét (Al-Haj Ibrahim, 2012). Hiu qua

“Tdc gid lién hé
E - mail; trungtn@biendongpoc. vn

nhu ciu mong muén moét lwong nhiét nhat dinh
nhwng lai chi dwgc dap ng mét phan. Ngoai ra thi
hién twéng gidm ap do ma sat va dong chay di qua
khe hep cling lam gidm dang ké hiéu qua trao doi
nhiét. Sw tic nghén trong cic bd trao ddi nhiét 1a
nguyén nhan chinh din dén viéc gia ting ning
lwong tiéu thu va lwong khi thai CO,, tang chi phi
san xuat va van hanh doi véi cac hé théng cong
nghé. Téi mot gidi han nhat dinh cla tic nghén,
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cac b trao doi nhiét phai dwgc tach ra khoi hé
thong céng nghé dé suc rira hodc thay thé. Theo
Hassan, 15% chi phi van hanh va bao dudng cac
nha may dwoc phan bé vao cac cong tac lién quan
dén cac bo trao dbi nhiét va ndi hoi, mot nira trong
s0 nay lai dung dé xir li s tic nghén bo trao doi
nhiét. Chi phi nay da bao gom thiét hai vé san
lwong do gidm hiéu suat trao déi, chi phi thiét hai
do dirng san xudt, chi phi thdo lap, co rira bang hoa
chat va thay thé cac bo phan bi an mon (Al-Haj
Ibrahim, 2012). Cac nghién ctru vé hién twong tic
nghén va cac bién phap loai bé déu nham muc tiéu
t6i wu hoa nang lwong tiéu thu trong qua trinh
trao doi nhiét (Forster, Augustin, & Bohnet, 1999).
Trong cac img dung cdng nghiép, sw tic nghén l1a
nguyén nhan thwong gap déi véi 90% cac bd trao
d6i nhiét (Steinhagen, Miiller-Steinhagen, &
Maani, 1993).

Tai gian cong nghé xi li khi trung tam Hai
Thach, cAc b6 trao d6i nhiét tham gia vao qua trinh
tach long ra khoi dong khi wét, 6n dinh hoa san
phdm condensate hay lam mat dong khi thwong
mai tai dau ra cia may nén khi cao ap (Bien Dong
POC, 2012). Do d6 hiéu suit cta cac b trao déi
nhiét déng vai tro rat quan trong trong viéc toi wu
hod nang lwong, diéu hanh san xuat va kiém soat
san pham thwong mai dau ra. Péi véi gian khai
thac va xtt li khi nhw PQP Hai Thach thi viéc kiém
tra bé mat trao d6i nhiét va suc rtra dinh ki la vo
cung kho khan. Do dé, muc tiéu chinh cta nghién
ctru nay la dwa ra phwong phap tinh toan thoi gian
thuc hiéu suit trao d6i nhiét hay hé s6 tic nghén
cuia tit ca cac bo trao d6i nhiét trong hé thong céng
nghé. Viéc c6 dwoc hé s6 tic nghén sé gitip cho cac
ki sw vAn hanh c6 thé chi ra dwgc bo trao d6i nhiét
nao can phai dwoc kiém tra va 1am sach va dong
thoi dwa ra cac quyét dinh nham t6i da lwong
nhiét khoi phuc dwoc tir hé théng cong nghé.

2. Co s& li thuyét va phwong phap nghién ciru

2. 1. Téng quan vé sw tdc nghén trong cdc b
trao doi nhiét va cdc nghién civu trén thé gi¢i

Viéc thiét ké va van hanh cac thiét bi trao déi
nhiét hoan toan bi 4nh huéng béi qua trinh tac
nghén. Cac phwong phap phong ngira su tic
nghén thuong dwoc dp dung dé kéo dai thoi gian
lam viéc cta thiét bi. Trong khi d6, cac bién phap
loai trir sw tic nghén (nhw st dung hoa chat) co
tac dong nhat dinh dén méi trwong xung quanh.

Do do6, cac nghién ctru gin day tip trung vao phin
tich va danh gia hién twong tic nghén;phat trién
cac thiét bi danh gia hé s6 tic nghén chinh xac hon;
phat trién cac bién phap phong ngtra va loai bd sw
tic nghén trong cac thiét bi trao d6i nhiét. Nhw
nghién ctu cia Sung va dong nghiép chi ra
phuwong phap gidm thiéu sy tic nghén bang cach
str dung dién cuc trén bé mat trao ddi nhiét: sau
270 gitr 1am viéc, véi hé thong c¢6 ap dung cong
nghé Eletectronic Anti-fouling (EAF) thi hé s6 tic
nghén gidm di 70% so véi viéc khong ap dung
céng nghé EAF nay (Sung, Suh, & Kim, 2008).
Trong khi do6, nghién ctru ciia Bott va Melo da chi
ra co ché phat trién ctia s tac nghén sinh hoc, md
hinh va phwong trinh hoé qua trinh hinh thanh cac
16 tc nghén sinh hoc. Qua d6 dwa ra cic phwong
phép ngin ngira va kiém soat sw phat trién cia tac
nghén sinh hoc trong cac bo trao doi nhiét (Bott &
Melo, 1997). Sincic thi tip trung nghién ctru thiét
bi gidm sat giup phan tich va danh gia qua trinh tac
nghén trong bd trao d6i nhiét cua phin doan
chung cit dau tho; anh hwdng dau thé trong qua
trinh hinh thanh va phat trién sy tic nghén trong
cac bd trao doi nhiét (Sincic, 2015). Con trong
nghién ctru cia Webb va Li, anh hwdng cta viéc
thay d6i hinh dang bén trong long éng trao doi
nhiét c6 tic dong truc tiép dén hé s6 tic nghén cta
bo trao d6i nhiét. Bang cach thay ddi cac dwong
xo0an &c bén trong 1ong 6ng, hé s6 tac nghén ctia hé
da thay d6i (Webb & Li, 2000). O mét khia canh
nghién ctiru khac, rit nhiéu tac gia tip trung vao
viéc mo hinh va phwong trinh hoa qua trinh hinh
thanh cac 16p tic nghén dwa trén cac diéu kién
thong s6 van hanh. Lwu lwgng va tinh chat cta
dong moi chat trong hé thdng trao doi nhiét
thwong khong twong trng véi thong s6 thiét ké. Do
do, viéc danh gia sw tic nghén trong bd trao dai
nhiét bat ki khong nén chi dwa vao cac théng so gia
dinh trong giai doan tinh toan thiét ké. Phuwong
phap don gian va hiéu qua nhit dé danh gia hé so
tic nghén ctia b trao déi nhiét 1a dwa vao tinh
toan hiéu suit trao d6i nhiét, lwu lwong dong chay,
nhiét d6 dau vao/dau ra cia cac méi chat (Genic
etal, 2012; Jerénimo et al., 1997). Cung vé&i viéc
phét trién mé hinh phwong trinh hod hé s6 tic
nghén, la cac nghién ctru nang cao kha nang giam
sat hiéu suit bo trao doi nhiét dé c6 thé danh gia
theo thoi gian thuc tic dong cla sw tic nghén.
William da xay dung mo hinh tir dit liéu tir hé
thong diéu khién trung tdm két hop véi cac
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phwong trinh trao déi nhiét cia hé (William P.
Swan, 2018). K&t qua ctia mo6 hinh nay da gidp
danh gia hiéu suit trao doi nhiét dwa trén cac
thong s6 thoi gian thuctrong diéu kién lam viéc
thuc té. Liporace va cidc dong nghiép tip trung
nghién ctru so sanh hiéu suat trao d6i nhiét hay hé
s6 tdc nghén cla tat ca cac bo trao d6i nhiét theo
thoi gian thuc trong tong thé cia hé théng cong
nghé. K&t quacta nghién ctru giap chi ra dwoc bo
trao doi nhiét nao can phai dwoc kiém tra va lam
sach trong mot chudi cac thiét bi lién tiép
(Liporace & Gregdrio de Oliveira, 2007). Trong khi
do6, Ardosomang va cong sutap trung phan tich
hiéu suit trao déi nhiét va danh gia thoi gian hiru
dung con lai (Remaining Useful Life) cta cac bd
trao ddi nhiét (Ardsomang etal., 2013).

2. 2. Cdc loai tac nghén khdc nhau dwa trén
cdc qud trinh Iy va hod hoc cé lién quan

Tuy vao cac ddc tinh va cach thirc hinh thanh
tac nghén dwoc chia ra cac loai nhw sau: sy tic
nghén chit lang cidn, tic nghén hat, tic nghén sinh
hoc, tic nghén do phan trng hda hoc, tic nghén do
an mon va tic nghén do déng dic(Awad et al. ,
2009; Kazi, 2012).

2.2. 1. Swtdc nghén chdt ldng cdn hay con goi la tdc
nghén do két tinh (Precipitation Fouling)

Muéi vo co hoa tan thwong hién dién trong
moi chit sir dung trong cac bd trao doi nhiét.
Trong qué trinh lam néng hodc lam mat sywqua bao
hoa (supersaturation) xay ra trong cac mudi vo co
hoa tan. CAc mu6i hoa tan nhw canxi hodc magie
sunphat, cacbonat, silicat,. . c6 d6 hoa tan it hon
trong nwdc dm so véi trong nwdc lanh. Diéu nay
c6 thé xay ra khi diéu kién qua trinh bén trong bd
trao do6i nhiét khac véi diéu kién & 16i vao. Thong
thwong sw 1ang cdn bat dau tai nhitng diém hoat
dong dic biét - cac vi tri tao mam - chang han nhw
cac vét tray xwdc, cic ranh. Sau khi giai doan nay
thi viéc lang can lan rong dé che phu toan bo bé
mit. Loai tic nghén nay rat bén va bAm chit va doi
héi bién phap xtt Iy co hoc hodc héa hoc manh dé
loai bo (Kazi, 2012).

2. 2. 2. Sw tdc nghén hat (Particulate Fouling)

DPuoc phat trién bai sy tich tu cac hat ran lo
lrng trong dong chdy lwu chit 1én bé mat truyén
nhiét cia bd trao ddi nhiét. Cac hat n3ng ling
xuéng trén bé mat ngang do trong lwong va cac hat

min ling xudng trén cic bé mat truyén nhiét tai
cac do nghiéng khac nhau do luc huat hodc cac co
ché khac. Cac nhién liéu khong chay hodc ling
dong tro trén cac 6ng nodi hoi, lang dong bui trén
binh ngwng 1am mat bang khong khi 13 nhitng vi
du ctia sw 6 nhiém hat (Kazi, 2012).

2. 2. 3. Sw tdc nghén sinh hoc (Biofouling)

Trén mot bé mét truyén nhiét, sy phat trién
clia cAc sinh vat din dén tic nghén sinh hoc. Trong
trwong hop nay la cac vi sinh vat baAm vao bé mat
truyén nhiét. Khi cac vi sinh vat (vi du: tdo, vi
khu4n, nAm méc hodc nhuyén thé nhw hau véi hé
thong trao d6i nhiét dung nwéc bién...) va cic san
phim clia ching phat trién, ching tao thanh tic
nghén sinh hoc (Gudmundsson, 2008). Nhirng sw
tic nghén nay c6 thé xay ra mot cach dong thoi. Sw
phét trién cda cac sinh vat di kém 1a mot trong
nhirng vin dé pho bién trong cic hé thong trao doi
nhiét ctia trong cac nha may ché bién thuwc pham,
nha may dién ngung hoi st dung nwéc bién
(Hjalmars, 2014).

2.2.4. Swtdc nghén do phdn ting héa hoc (Chemical
Reaction Fouling)

Loai tdc nghén nay xay ra khi cac lang dong
dwogc hinh thanh do phan rng hda hoc tao ra mot
pha ran tai hodc gan bé mit ctia hé théng trao dai
nhiét. Trong cac nghién ctu hién tai, vat liéu
cacbonat lang dong do sw phan cip nhiét cta cac
thanh phan cia mét dong lwu chit trén bé mat
truyén nhiét néng. Loai tic nghén do phan tng
hoa hoc nay thwong bam cuc ky chic va can mot
bién phap dic biét d€ 1am sach nhirng lang cin
trén cac bé mit trao doi nhiét. Néu khéng thi hiéu
nang trao ddi nhiét sé khong dwoc dam bao(Kazi,
2012).

2.2. 5. Sw tdc nghén do dn mon (Corrosion Fouling)

Loai tic nghén nay ciing dwoc giy ra béi mot
vai phan tng héa hoc nhung né khac véi sw tic
nghén do phan &ng hda hoc. Bé mit cia b trao
d6i nhiét phan ang véi chat1dng va bi an mon. Cac
san phdm an mon c6 thé 1am bin bé mat bd trao
d6i nhiét va né khéng hoa tan trong dung dich sau
khi hinh thanh. Déi véi treomg hop nay thi gia tri
pH cta dung dich la mét trong nhirng théng so
ki€m soat nghiém ngit. Sw an mon thwong dé xay
ra & phia chat l6ng cta bo trao ddi nhiét. Trong
mot s6 triedng hop, san pham cta sy &n mon ¢
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thé bi cudn tréi xudng ha lwu cta vong tuén hoan
lwu chét trong b trao doi nhiét va giy lang dong
trén bé mat & d6(Kazi, 2012).

2. 2. 6. Su tdc nghén do déng ddc hay déng bdng
(Solidification Fouling)

Do su déng bang ciia mot chat1ong tinh khiét
hodac nhirng chit thanh phan cé diém tan chay cao
hon d6i véi cac gidi phap str dung hdn hop cho cac
bé mat lam mat(Kazi, 2012).

2. 3. Déi twgrng va pham vi nghién ciru tai Bién
Déng

Tai gian Hai Thach PQP c¢6 2 loai bo trao déi
nhiét la: b6 trao doi nhiét dang 6ng chum (Tube
and Shell Exchanger) (Hinh 1) va bd trao déi nhiét
dang tdm (Plate Type Exchanger). DPéi twong
nghién dé phan tich theo mé hinh dwoc phat trién
trong nghién ctru la b trao doi nhiét Seawater
Cooling Medium Exchanger (SWCME) (Bang 1).

Dé danh gia hé s6 tic nghén ctia b trao ddi nhiét
theo phwong trinh vat i bén dwéi thi can thiét
phai c6 cac thiét bi do ap suit, nhiét do va lwu
lwong tai dau vao va dau ra cia hai dong méi chat.
Hién tai thi cic bo trao do6i nhiét khac trén gian
cong nghé PQP Hai Thach dang chwa cé du thiét bi
do dé danh gia theo mo6 hinh bén dwdi. Ngoai ra
SWCME c6 biéu hién rd rang nhat clia sw tic nghén
vi c6 sw dong can hat chit ran trong nwdc bién 1én
bé mat tAm trao d6i nhiét. M6i chit bén trong bd
trao do6i nhiét la nwéc bién da giap hinh thanh va
phét triénvi sinh vat (cu thé 1a hau) va tdo bién tao
ra s tic nghén sinh hoc. D8i véi gian khai thac va
xtr li khi nhw PQP Hai Thach, viéc kiém tra bé mét
trao d6i nhiét va suc rira dinh ki 1a v cung khé
khan. Hién tai, chi c6 SWCME la da m& ra kiém tra
va lam vé sinh cac tdm trao doi nhiét bén trong.
Cacbd trao doi nhiét khac chwa bao gior dwockiém
tra va suc rtra do sé€ lam gian doan hoat dong san
xudt khi va condensate.
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Hinh 1. Cdu tgo ctia bé trao déi nhiét SWCME (Exchanger, 2012).
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Bdng 1. Théng sé thiét ké ctia Seawater Cooling Medium Exchanger.

Seawater Cooling Medium Exchanger

Thong sd thiét ké

Chiing loai B0 trao d6i nhiét dang tAim

Két noi Cac tAm trao d6i nhiét Iap song song
Dién tich bé mat trao d6i nhiét/ tim | 2.1 m?2

Tong dién tich bé mat trao d6i nhiét | 1285. 2 m?

Nwéc lam mat thanh phan cht yéu la nwéc ngot c6 thém phu

Moi chat dong Nong L e Ao
gia chong an mon va glycol
Madi chit dong Lanh Nuwéc bién
Lwu lwong thiét ké t6i da dong Nong | 3,012 tAn/h
Lwu lwong thiét ké t6i da dong Lanh | 2,705 tAn/h

2. 5. Phwong trinh hé sé tac nghén

Cac dic tinh gy tic nghén clia mot chit 16ng
tiép xic véi bé mat truyén nhiét phu thudc vao cac
thong s6 chinh sau day: van t6c dong chay ctia moi
chat; nhiét d6 bé mat ctia hé Trao Dai Nhiét; nhiét
d6 moi chit; vatliéu clia bé mat truyén nhiét trong
hé Trao D6i Nhiét; dang hinh hoc, két ciu thiét ké
ctia bé mat truyén nhiét va dic tinh cia moi chit
(Awad etal., 2009).

Dé tinh to4n Hé S6 Tac Nghén, cac thong s6 vé
nhiét d6 va lwu lwong dong moi chit tai dau vao va
dau rabd trao doi nhiét SWCME trong thuc dia. Hé
S6 Tac Nghén R¢ dwoc xac dinh bang cach so sanh
mo hinh trong diéu kién sach (tai thoi diém t = 0)
va sau d6 khi bi tich tu b4n giy nén su tic nghén
(Sungetal., 2008):

R — 1 1 0
TN
Trong d6, U, va Uy la cac hé so truyén nhiét
tong thé cta hé trao doi nhiét trong diéu kién sach
va ban twong tng (don vila kJ /m?°C).
Nhirng hé sé nay dwoc tinh toan tir phwong
trinh truyén nhiét tong quat (ANSI, 2015):

Q= U.A.CLMTD (2)

Trong do, A 1a dién tich mit cit ngang cla
dong chdy (don vi m?) va CLMTD la chénh léch
nhiét do trung binh logarit dd hiéu chuin
(Corrected Log Mean Temperatature Difference,
°C) (ANS], 2015).

CLMTD = Correction Factor *LMTD  (3)

Véi Correction Factor dwoc xac dinh theo
Chwong 7 ctia Standards of the Tubular Exchanger
Manufacturers Association (TEMA Standards)

dwa trén dang thiét ké tong thé cia mé hinh bo
trao do6i nhiét (Association, 2007).

Con LMTD(Log Mean Temperatature
Difference, °C) chénh léch nhiét d6 trung binh
logarit dworc tinh nhw sau (ANSI, 2015):

AT, — AT
LMTD = —~_ 2 (4)
YN
AT,

Vi AT, va AT, dwoc dinh nghia nhw Hinh 2 va
Hinh 3.

Temperature Temperature
A A

@;:"
| &« Uy J.1-.,,
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\ Tt
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Hinh 1. Delta T cho b trao doi nhiét dang dong
chdy ngwoc chiéu (ANSI, 2015).
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Hinh 2. Delta T cho bé trao doi nhiét dang dong
chdy cting chiéu (ANSI, 2015).

AT

T




86 Trdn Ngoc Trung va nnk. /Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (1), 81 - 89

Do d6, d6i vi bo trao déi nhiét dang tdm c6 2
dong moi chat ngworc chiéu thi (ANSI, 2015):

(T, —t) — (T2 — t1)

Vi cac thong s6 nhw da trinh bay bén trén két
hop véi két qua clia md hinh tinh todn hé s6 tic
nghén cho bd trao ddi nhiét SWCME, hé s§ tic

LMTD = T =1 (5) nghén duoc biéu dién nhw Hinh 4, 5.
In =l —2<
(TZ - tl) 0.08
Trong dé: T;: Nhiét dd dau vao dong moi chat 0.07 *
Lanh (°C); T,: Nhiét d6 dau ra dong moi chat Lanh 0.06
(°C); t;: Nhiét d6 dau vao dong moi chat Nong 0.05 f

(°C); t,: Nhiét d6 dau ra dong moi chit Nong (°C).
Lwong truyén nhiét Q, c6 thé tinh nhw sau
(ANSI, 2015):

Q = mhst(hs) (t; —t1)
= mcst(cs) (T, — T)

(6)

Trong d6: Cpps): nhiét dung riéng ctia chat
léng tai dong moi chit Nong (k] /kg°C); Cpcs):
nhiét dung riéng cta chat 16ng tai dong méi chit
Lanh (kJ/kg°C); mys: lwvu lwgng dong moi chit
Nong (kg/h); m.s: lwu lwong dong moi chat Lanh
(kg/h).

Nhw da dé cap trong phan trudéce, dang do thi
phé bién nhit ctia Hé S6 Tac Nghén trong cic tng
dung cong nghiép la dang do6 thi tiém cin. Va Hé
S6 Tac Nghén ndy c6 thé dwoc mo tad bang mot
phwong trinh ham mi nhw sau (Awad etal., 2009;
Kazi, 2012):

R = Ri(1—e7FH (7)

Trong do: Rf: gid tri tiém can clia Hé S6 Tac
Nghén (m?2.°C/kJ); t.: hang s6 thoi gian (gior lam
viec); f = -

3. Két qua va thao luan

3. 1. Ldy mdu khdo sdt tai thuc dia

Cac thiét bi do lvu lwong va nhiét do 2 dong
modi chat tai dAu vao va dau ra ciia bo trao ddi nhiét
SWCME duogc st dung tai thwe dia dé€ khao sat
thong s6 van hanh trong vong 18 ngay. Ctr 30 phut
ching ta st dung cac thong s6 trén mot lan
(samples) dé gitp danh gia hé sd trao d6i nhiét
cho SWCME. Ngoai ra thi gia tri sut ap cia dong
nuwéc bién khi di qua SWCME dwoc dung dé so
sanh vi do thi hé s6 tac nghén theo thoi gian.

3. 2. Két qud phdan tich va thdo ludn

0.04

0.03
0.02

0.01

Fouling Resistance (m"2°G/kJ )

0

151 301 451 601 751 901
Thit tw mau (m8i miu |4y cach nhau 30 phut)

Hinh 4. Hé s6 tdc nghén cho SWCME thay dbi theo
thoi gian.

-0.01

18

16

14

12

Differential Pressure (barg)

08

1 151 301, 451 601 751 901
Thir tw mau (m6i mau ldy cach nhau 30 phut)

Hinh 5. Gid tri chénh dp twong ting cho SWCME
thay doi theo thoi gian.

Hé s6 tic nghén ctia bd trao d6i nhiét SWCME
duoc biéu dién trong hinh s6 4. Theo nghién ctru
clia Awad va Kazi, qua trinh tic nghén dwoc chira
dua trén Hé S6 Tac Nghén (Fouling Resistance)
R¢. Thong thwong hé s6 nay c6 thé dat dwoc bing
qua trinh kiém tra thuc nghiém két hop ap dung
cac phwong trinh toan hoc hodc tir viéc tinh toan
suy giam cong suit lam viéc cia bo trao do6i nhiét
(Awad et al., 2009; Kazi, 2012). Cac phwong phap
nay nham biéu dién hé s§ tic nghén R, theo truc
thoi gian thue. Trong d6, thoi gian tré t; 1a khoang
thoi gian ban ddu ma dong moi chit c6 thé chay
qua v6i hiéu tng tic nghén 1a nhé. Ca 2 cing chira
rang, trong cac wng dung cong nghiép thi dang do
thi c6 tiém can nam ngang 1a phd bién nhat. Trong
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dang d0 thi nay, ban dau su tic nghén ting 1én déu
tuyén tinh theo thoi gian, cho dén khi dat dwoc
trang thai on dinh. D6 1a khi hé trao d6i nhiét da
dat dwoc gia tri tiém cin Hé S6 Tac Nghén R}
(dworc goi 1a asymptotic fouling resistant). Puwdng
tiém cin nay cé thé dat dwoc trong vai gio, vai
tudn hodc vai thang phu thudc vao nhirng diéu
kién hoat dong. Phwong trinh chung mo ta dang
do thi ndy c6 dang Ry = R} (1 — e7PY) (Awad et
al., 2009; Kazi, 2012). Két qua thwc nghiém v&i
SWCME cho th4y rang, gia tri tiém cin R} 12 0. 03
m?2.°C/kJ v&i khoang thoi gian tré twong tng 14
ngay. Tuy nhién, c6 thé thdy rang giai doan ban
d4u thi hé s6 tic nghén khong c6 dang tuyén tinh
nhuw Awad va Kazi dé cap. Hé s6 tic nghén trong
giai doan nay hoan toan phu thudc vao viéc phat
trién cta biofouling. Giai doan twong Grng véi thoi
gian tlr 25 gior dén 175 gior (hinh s6 4) ¢ sw phat
trién vurgt bac clia su tic nghén sinh hoc khi kiém
tra bang do thi hé s6 tic nghén. Diéu nay sé duoc
thao luin bén dwdi. Hé s6 tic nghén trong khodng
thoi gian ban dau khong cé dang tuyén tinh cling
twong dong két qua trong nghién ctru ctia Sung va
Genic (Sung et al., 2008; Genic et al., 2012).

Sw thay d6i vé do day cta lop tich tu giy tiac
nghén c6 th€ dwoc miéu ta bang 3 giai doan: giai
doan hinh thanh ban d4u; giai doan dich chuyén
va phat trién cta 16p tich tu giy tdc nghén nay va
giai doan sau cung c6 sw suy yéu vé tinh chit co
hoc cta l6p tich tu khi ma cé mot ti trong nhat dinh
cda lép tich tu bi loai bo. Do d6, theo do thi vé hé
s0 tic nghén ctia SWCME, giai doan twong trng véi
thoi gian tir 25 gior dén 175 gior c6 sw phat trién
vurot bAc cia sw tic nghén sinh hoc khi kiém tra
bing do thi hé s6 tic nghén (Hinh 4). Tuy nhién
néu chi gidm sat thong sd sut ap khi di qua bd trao
d6i nhiét trong thoi gian nay sé khong phat hién
ra (Hinh 5).

Trong qua trinh van hanh, bang mé hinh tinh
toan bén trén co thé ngay lap tirc phat hién ra sw
bat thwong ctia hé s6 tic nghén. Trong trudmg hop
nay thi cling c6 thé kiém tra viéc xtr Ii hod chat
hypochlorite natri (NaOCl) vao hé théng nwéc
bién cé dat hiéu qua nhw mong muén hay khong.
Natri hypochlorite khi hoa tan trong nwérc tao ra
OCl™. Sy hién dién ctia cac dang chlorine phu
thudc vao pH ctuia nwérc, dang Cl,khong hién dién
khi pH 16m hon 2; HOCI la dang pho bién nhat khi
pH nam trong khodng 1-7. 48; HOCl = OCl~ khi pH
bing 7. 48 va OCL~ thi cao hon HOCI khi pH trén

7. 48. Co ché tac dung cta chlorine trong khi
trung la HOCI phan &ng véi hé enzyme oxy hoa
glycose va cac hoat dong trao doi chat, két qua gay
chétvi sinh vat. Chlorine chi c6 hiéu qua khi trung
cao khi pHlanho hon 6 ( Trwong Quoc Phd, 2014).

Két qua ctia phwong phap vat li dwoc néu bén
trén cling trung hop véi cac phat hién khi SWCME
dwoc mé ra. C6 mot lwong 16m tic nghén sinh hoc
(cht yéu la hau) tai cac tAm trao déi nhiét dworc
phathién (Hinh 6). Sau khi tién hanh chu trinh rira
ngwoc (d4o chiéu dong chay) thi hién twong tic
nghén sinh hoc da giam di rat nhiéu.

Hinh 6. Kiém tra bén trong tai dwong nuéc bién
vao SWCME truéc khi phdt hién cé tdc nghén (a)
va sau khi lam ddo ngworc dong chdy (b).

4. Kétluan

Viéc danh gia hé sg tac nghén bang md hinh
nhuw da trinh bay cé y nghia thuc tién trong viéc toi
wu hod nang lwong, diéu hanh san xuit va kiém
soat sdn phdm thwong mai dau ra tai gian
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Hai Thach. Viéc chi ra dwoc cu thé thoi di€m ma
sw tic nghén sinh hoc (biofouling) phat trién vwot
bic sé giup ta quyét dinh viéc tach bo trao doi
nhiét ra khoi hé théng cong nghé dé kiém tra va
suc rira. Ngoai ra, cling c6 thé kiém tra viéc xi Ii
hoa chit hypochlorite natri (NaOCl) vao hé thong
nuwéc bién gitp phong tranh sy phat trién cta
biofouling c6 dat hiéu qua nhw mong mudn hay
khong. Dé suit 13p dat thém thiét bi do lwong dé
tinh toan hé s8 tic nghén cho cac bo trao d6i nhiét
dang 6ng chum (tube and shell exchanger) trén
gian PQP Hai Thach.

Phuwong hwdng nghién ctru tiép theo vé s tac
nghén b trao do6i nhiét tai mé Hai Thach bao gom
viéc tao mé hinh m6 phdng hiéu suit trao doi
nhiét cho bo trao d6i nhiét dang 6ng chum va bd
trao doi nhiét dang tim dung phin mém Aspen
HYSYS va tinh toan thoi gian phai mé ra kiém tra
ti€ép theo cho bd trao ddi nhiét dwa trén viéc danh
gid hé s6 tic nghén tai thoi diém hién tai, méi
twong quan trong twong lai va tai liéu thiét ké cho
tit ca cac bo trao d6i nhiét con lai trén gian PQP
Hai Thach.
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ABSTRACT

Real time monitoring and assessing the fouling resistance and
performance of Plate Type heat exchanger in Hai Thach
gas/condensate platform

Trung Ngoc Tran 1, Hai Huu Ngo 1, Truong Hung Trieu 2

1Bien Dong POC, Vietnam
2 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam

Heat exchangers (HX) and heat exchanger networks are frequently used for the purposes of recovery
heat and carrying out process integration to reduce energy consumption. In Hai Thach gas treatment and
processing plant, HXs are involved in the separation of liquid products (produced water and condensate)
out of well fluid; stabilization of sale condensate and cooling the sale gas at the discharge of export gas
compressors.As the efficiency of the HXs play an important role in the energy consumption, process
control and platform safety, its performance must be tracked as precisely as possible in order to identify
operational problems.This research presents a physical modeling approach for characterizing the
performance of a Plate Type HX units with real-time operating parameters from Distributed Control
System (DCS). This reliable monitoring method was available to enable production engineers to answer
practical questions such as: what is the actual performance of the equipment at a give time of opertion?
Which is the ideal moment to stop the operation and clean the heat exchangers? The result indicates that
the excessive biological growth during certain period time could be identified using this effective method.
On the other hand, this result was in accordance with the evidences of bioflouling when opening the
Seawater Cooling Medium Exchangers.



