Nghién ciru khoa hoc cong nghé

- KHAO SAT CAC PHUONG AN BO TRi
HE THONG BOM NHIEN LIEU CUA PONG CO PHAN LUC
NHIEN LIEU LONG LAM VIEC THEO VONG KHEP KiN

Nguyén Hanh Hoan”

Tém tit: Két cau sir dung hé thong bom nhién liéu lam viéc theo vong kin la kiéu phikc
tap va hiéu qua nhat trong cac hé théng dong co phan luc nhién liéu long. Trong do, hén
hop khi phike tap tir binh éxy hod hai viing chdy — tron déng vai tro chdt céng tac duy tri
toc ¢ quay cho Tuabin déng co. Bdi bdo trinh bay khdo sat hiéu qua bo tri hé thong bom
nhién liéu théng qua téi wu hod nhiét dg chat cong tac lam quay canh Tuabin.

Tiwr khoa: Dong co phan lyc nhién li¢u long; Xung luc riéng.
1. PAT VAN PE

Véi chire ning tao lyc ddy, nguyén 1y hoat dong ctia dong co phan luc nhién liéu long (BTL)
1a dua nhién liéu dén va ddt chay tai budng ddt, ludng khi thoat ra véi tbe d6 16n tao luc dy cho
DTL. Trong budng dbt, nhién lidu chay ¢ nhiét do rat cao (tir 3000 — 4500 K), dudi ap suat 1on
(tir 10 — 40 Mpa), toc do dong san pham chay 3000 — 5000 m/s. Xung luc riéng phu thudc rit 16n
VA0 &p suit tai budng ddt dong co [1].

Mit khac, khdi lugng cua khoang nhién lidu va ap suét trong budng d6t cia DTL co ty 1&
thuan, véi DTL st dung hé théng bom cép nhién liéu, mbi quan hé nay khéng anh huéng: ap
suét tai ctra vao hé théng bom nho, con tai ctra ra ap suét 1én hon tir vai chuc dén hang tram lan,
tinh chat nay dam bao cho budng dét cia PTL c¢6 ap suit 16n. Do vay, ddi voi cac tang 1, 2, 3
clia tén lira ddy va cac ting hanh trinh cta thiét bj bay ngudoi ta chon sir dung PTL c6 hé thong
bom cép nhién li€u dam bao duogc d6 16n xung luc, két cAu nhe hon.

DTL sir dung hé thong bom nhién liéu phan lam 2 loai: loai 1am viéc theo so dd vong hd (chat
khi 1am quay tuabin dugc thai ra mdi truong) va loai lam viée theo so dd vong kin (chat khi lam
quay tuabin tiép tuc di vao khéi ddu tron budng dbt dong co, tac dung v6i nhién lidu con lai, chay
hoan toan tao luc déy cho dong co. Thyc té cho théy, DTL véi so doo lam viéc vong kin 1a loai
hién dai va hiéu qua nhét hién nay trén tiéu chi lyc diy, hiéu qua 1am viéc va trén hét 1a gia thanh
san pham.

Trong bai béo nay, tac gia trinh bay két qua khao sat cac phuong an b tri két cau so bo hé
théng bom nhién lidu véi DTL c6 vong kin nhdm tdi uu hoa nhiét d6 chit cong tac 1am quay cum
tuabin cia DTL.

2. KHAO SAT HIEU QUA CAC PHUONG AN BO TRi HE THONG BOM NHIEN LIEU
TRONG PTL LAM VIEC THEO VONG KIiN

2.1. Téng quan vé PTL lam viéc theo vong kin

Trén hinh 1 md ta vé nguyén 1y DTL c6 hé théng bom nhién liéu lam viéc theo vong kin.
Chéat dbt (G) va chét oxy hod (O) dugc bom nhién liéu ddy vao budng dbt voi ap suét cao. Trong
buong d6t xay ra phan tng chay tao ra khi chay véi nhiét do va ap suit cao. Khi chay nay duoc
tang toc do trong loa phut 1én dén vai nghin m/s va sinh ra luc diy phan luc [2].

Diém dic biét, 1a binh 6xy hod gg tao khi lam quay canh tuabin cua hé théng bom, sau d6 hén
hop khi nay di vao budng dot dong co tao luc day. Nhiét @6 chat khi cong tac tr gg phai trong
khoang 700-1000K dam bao cho tuabin hoat dong thoi gian dai [4].
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Hinh 1. So do thuy khi DTL theo vong kin.

2.2. Khio sat cac phwong an bd tri hé théng bom nhién liéu

Cho dén nay [1, 4], DTL lam viéc trén cdp nhién liéu Hydro long va Oxy long tao duoc xung
lyc riéng 16n nhat. Téc d6 dong khi phan luc dat gan 4000 my/s. Nhiét do dong khi khoang 3000
°C. Tuy nhién, cdp nhién liéu nay rat dé gy chdy nd, néu ching tiép xuc ¢ nhiét do thuong da
gy ra phan ung hod hoc. Vi vdy, muc d6 an toan trong sir dung la dieu dang quan tam.

Nhom tac gia bai bao da thay thé khao sat cap nhién liéu than thién voi moi truong, khao sat
DPTL mau, st dung cho tang 1 cua tén Itra day mau cua Viét Nam [3].

Cép nhién ligu:

Chat O: AK271 ;

Chat G: Kerosin TC1

Thong s6 vé lua déy: P=685,7 kH

Thoi gian lam viéc: 162,5 s

Ap suét trong budng d6t: 16 MPa

Ap sut tai ctra ra cta loa phut: 0,065 MPa

Qua két qua thiét ké hé théng, Xxdc dinh cac thong sé dau vao cua hé théng bom nhiénrliéu
(xem bang 1). Tinh toan nhiét d6 hon hop chat khi Tt bang phuong phap can bang cong suat hé
thong bom nhién li¢u:

NbGl + NbGZ + me + Nb02 Gl(prl pGl) + mGZ(pb.GZ - pez) + mOl(pb.Ol - p01) +

Pelb.c1 Pehc2 Pollb.o1
Mo, (P Po2) .
4+ Mo2{Pho2 = Poz) _ N, = mrl—ag77T
Poh.02

Trong d6: N, 1, N, 010 Ny eas Ny o, - CONG sudt cic bom chéat G, chit O; mg,, My,, My, , My,
Luu lugng chit G, O qua cac bom; pg, p, - Mat d¢ chat G, chit O; 77, 1,7, 5 » Moorhoz - HE sO
hi¢u dung ctia bom G, bom O; P61, Pysz: Poorr Poozr Perr Pozr Pors Poz - Ap suAt tai cira ra va
ap suét ctra vao bom G, O; N, - Cong suét c6 ich cua tuabin; M, Ly, 7 - Luu luong chét cong
tac, cong doan nhiét va h¢ s6 hiéu dung cua tuabin.

Cong doan nhiét chat cong tac (tir binh gg) 1am quay canh tuabin.
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k-t

k K
Lag ZHRTTT 1_[h] 2)

Pr1

Trong d6: R.,T. - Hang s6 khi va nhiét d9 chat khi di qua canh tuabin, p.,, p;,- Ap suét cira
ra va ctra vao tuabin.
Bing 1. Théng so dau vao hé thong bom nhién liéu PTL [3].

STT Théng so Gia tri
1 | Ap suat trong budng dot dong co,Px, MPa 16
2 | Ty s6 tron nhién liéu trong budng dot, K, 4,9
3 | Hé sb lam viéc hiéu dung bom O, 0,75
4 H¢ s0 1am viéc hiéu dung bom O, 0,62
5 H¢ s0 1am viéc hiéu dung bom G, 0,66
6 | Hé sb 1am viéc hiéu dung bom G, 0,66
7 | Hé sb 1am viéc hiéu dung tuabin 0,82
8 | Hé sb luu luong di vao bom O, 1,2
9 H¢ s0 luu lugng di vao bom G, 1,2
10 | Ty I¢ ap suat tuabin 1,85
11 | Sut 4p do nhién liéu chay qua kénh lam mat buong dot,MPa 6,5
12 | Sut 4p do nhién lidu qua h¢ thong kim phun ctia buong dbt chinh, MPa 1,5
13 | Sut 4p do nhién lidéu qua hé thong kim phun ctia binh oxy hoa gg, MPa 8
14 | Sut 4p do hé thdng hiéu chinh luc diy, MPa 1,1
15 | Sutap hé théng ty dong diéu chinh ap binh nhién liéu, MPa 7
16 | Phan trim nhién liéu di vao kénh lam mét (so véi tong nhién liéu G), % 40-50

Hinh 2. So do vong kin, binh 99 dir chdt G, Hinh 3. So d6 vong kin, binh gg du chdt G, tgi
trudce khi khoi dong DTL mot phan chat G di cira ra bom G tang 1, phan Ion chat G di vao
qua kénh lam mat buong dot, bom O,G 2 tang. binh gg, bom O,G 2 tang.
Ta c6 phuong trinh tim nhiét d6 chét khi lam quay tuabin Tr:
k-1

k ) p T
1
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Lua chon 6 kiéu phdi tri két cau h¢ théng bom nhién liéu (hinh 2 dén hinh 7).
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Hinh 4. So dé vong kin, binh 9g duw chat G, Hinh 5. So do vong kin, binh gg dur chdt G,
bom O,G 2 tc”ing, mot phdn chat G sau bom bom O,G 2 tc”ing, mot phcfn chat G sau bom
tang 1 di vao kénh lam mat buong dot, sau 6 tang 2 di vao kénh lam mdt buong dot, sau dé
lam quay tuabin phu, qua thiét bi gia nhiét lam quay tuabin phu quay lai cira vao bom G1

quay lai cira vao bom G1. (15% lwu luong, 85% di vao 9Q).

>
Hinh 6. So d6 vong kin, binh gg du chat G, Hinh 7. So d6 vong kin, binh gg du chit G,
bom O 2 tang, bom G 1 tang, mot phan chat O bom O 2 tang, bom G 1 tang, mot phan chat O
tai cira ra bom O2 di vao kénh lam mat. tai cira ra bom O1 di vao kénh lam mat.
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Tinh toan so bd nhiét do chat khi cong tac lam quay tuabin T d6i véi 6 phuong an b tri két
cau hé thong bom nhién liéu. K&t qua dugc trinh bay trén bang 2.

Bing 2. Nhiét dj chdt cong tac lam quay Tuabin Tr.

STT | So dd vong kin PTL | Nhiét do chét cong tac Tuabin Tt, K
1 So d6 hinh 2 971
2 So d6 hinh 3 892
3 So d6 hinh 4 714
4 So d6 hinh 5 853
5 So d6 hinh 6 925
6 So d6 hinh 7 087

Nhian xét:

- Tét ca cac phuong 4n bd tri déu cho nhiét d6 chit khi céng tac nho hon 1000K.

- Chét khi cong tac lam quay tuabin chinh cta dong co c6 nhiét d6 nhé nhat ddi véi so do
hinh 4 —Kiéu DPTL c6 So do vong kin, binh gg du chat G, cac bom chat O, chat G déu 2
tang, mot phan chat G sau bom tang 1 di vao kénh lam mat buong dot, sau do6 lam quay
tuabin phu, qua thiét bi gia nhiét quay lai cua vao bom G1. Tuy nhién, dé hién thuc hoa
phuong an nay, cong nghé ché tao thiét bi gia nhiét véi hiéu suat cao cuc ky phtrc tap, doi
héi chi phi rat lon. Anh huong dén gia thanh san pham.

- Xét ca vé mat két cau, cong nghé ché tao, dic biét téi wu nhiét do chét congtac lam quay
tua bin chinh dong co, thi so do phu hop la so do trén hinh 3 — ki€éu BDTL ¢6 so d0 vong
kin, binh gg du chat G, tai ctra ra bom G tang 1, phan 16n chat G di vao binh gg, cac bom
chat O, chat G déu c6 cau tao 2 tang.

3. KET LUAN

Vi hang loat cac uu diém nhu t6i wu hoa nang lugng st dung, hi€u qua cao va dac biét chét
khi cong tac tir binh 6xy hoa l1am quay canh tuabin chinh cua DTL c6 nhiét d6 phu hop (tir 700K
dén 1000K) dam bao tuabin 1am viéc t6t trong thoi gian dai, kiéu so d6 thuy khi DTL theo vong
kin 12 phuong an t6i wu.

Bai bao trinh bay phuong phap luan mot cach lya chon bb tri két cau DTL 1am viéc theo vong
kin trén tiéu chi t6i wu hoa nhiét d6 chat khi cong tac lam quay canh tuabin, cic két qua nay lam
co s& cho thiét ké cac DTL hién dai.
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ABSTRACT

INVESTIGATING OF PLANTS OF FUEL PUMP SYSTEM OF LIQUID FUEL JET ENGINE
THAT WORKING UNDER COUPLING ROUNDS

Construction using that working closed loop fuel pump systems are the most complex
and efficient of ligquid fuel jet engine systems. In which, the complex gas mixture from 2
oxidation — mix fire tanks acts as a speed maintenance agent for the tubine engine. This
paper presents investiating of plants of fuel pump system by the creteria of optimizing the
substance temperature that turning turbine blades.

Keywords: Liquid fuel jet engine; Fuel pump system; Oxidizing tank.
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