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Chistoforova N.V., Ushenin Z.S.
SYNTHESIS OF THE SAR OF MEMBRANE FACILITY FOR EXTRACTING
HYDROGEN FROM HYDROGEN-CONTAINING GASES BASED ON THE

ANALYSIS OF THE MATERIAL AND THERMAL BALANCES OF APPARATUSES

AHHoTaumsa. [lpuBedeHbl maTepuanbHble U Tennosble GanaHcbl annapaToB MeMbpaHHON
YyCTaHOBKM u3BMeyeHuss Bogopoga w3 BCI. PaspaboTtaHbl MHMOPMAaLMOHHbIE CXEMbl AaHHbIX
annapaTtos. I'Ipe,qnomeHbl peweHna no aBTomaTmnsaunn yCTaHOBKN.

Knio4yeBble cnoBa: BopopofocoAaepxawmi ras, membpaHHas YCTaHOBKa, nepmMmearop,
cenapaTtop, TennoodmeHHuK, cuHTe3 CAP, maTtepuanbHbii U TennoBon 6anaHc.

Abstract. The material and thermal balances of the apparatuses of the membrane facility for
the extraction of hydrogen from hydrogen-containing gases are given. Information schemes for these
devices have been developed. Solutions for plant automation are proposed.

Keywords: hydrogen from hydrogen-containing gases, membrane facility, permeator,
separator, heat exchanger, synthesis of the SAR, material and thermal balances.

B HacTosLwee Bpems nssneyeHne Bo4opoaa U3 BOOOPOOOCOAEPXKALLMX ra3oB
(BCI') yvawe Bcero BbINOMHAETCA [ABYMs cnocobamu: KOHUEHTpupoBaHue npwu
noMoLNM MeMOpaHHbIX YCTAaHOBOK W W3BMleYEHME C MOMOLLbIO afCcOpPOLMOHHBIX
yCcTaHOBOK. Bblbop MeToga nonyyeHws Bogopoda 3aBUCUMT OT COCTaBa Cblpbs,
HeobXxoAMMOW  4YMCTOTbl BOAOPOAA, a Takke OT pexuma aIKcnryatauuu,
NPOM3BOLCTBEHHOW MOLLHOCTU W APYrnxX (OakTOpoB, CBA3AHHbLIX CO cneundukomn
paboTbl KOHKPETHOrO NPeanpPUATUS.

Ha ocHOBaHuM aHanuM3a Hamu ObiNo MNPUHATO pelleHre uccrnenoBatb
YyCTaHOBKY MembpaHHOro Tuna. bbin npousBefeH pacdeT MatepuanbHOro W
Tennosoro 6anaHcoB cenapaTopa, TennoobMeHHUKa 1 nepmearopa.

MaTtepuanbHbi 6anaHc No BCEMy BELLECTBY B cenapaTope:

YpaBHeHWE OUHAMUKN:

dhy
pK'S'dt:GH'(CK+C0)_GF'C0_GK'CK» (1)

dh
YpaBHeHMEe cTaTuKn npu d—t" =0:
Gy - (Cx +Co) = Gr- CotGie- Gy, (2)
roe S — nnow@anb MONepeyYHoro ceyeHuss cenapaTtopa, M2, hg — YPOBEHb
KOHOeHcaTa, M; O« — MNOTHOCTb KOHAEeHcaTa, Kr/m3; Gy — pacxon HeounweHHoro BCT,
m3/c; Gr — pacxop oumieHHoro BCIT, m%/c; G« — pacxoa koHaeHcaTa, m/c.
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MatemaTuyeckoe onucaHMe Ha OCHOBe TennoBoro ©OanaHca B
TennoobMeHHUKe:

YpaBHeHVIe OVNHaMUKN:
de?blx
dt

Gn ' Cpn ' (e]rslx - e]rslblx) - Gl" ' Cpr ' (e?blx - GEX): (3)

YpaBHEHME CTaTUKK MpK dft =0:

Gy * Cpn - (B — O3") = G- ¢ - (677 — 67%), 4)
roe 5%, 95 — temnepatypa napa/BCI Ha Bxoge, °K; Gn, Gr — pacxoa napa/BCI, m3/c;
Cpn, Cpr — YOEnNbHasA TennoemkocTb napa/BCI, Ox/(kr-K); Gn — pacxon napa, m3/c;
gzx, gErx — Temnepatypa napa/BCI Ha Bbixoge; p, — nnotHocTb BCI, kr/m3, V. —
obbem BCI, m3.

MaTtepuanbHbi 6anaHc No BCEMY BELLECTBY B nepMmeaTope:
YpaBHeHNEe OUHaMUKN:

pr'vr'cpr'

. Vos  dGuep
M Guep  dt

Prep " K = Gryo = Goer " Ke — Gnep " Ky, (5)

YpaBHeHMe cTaTukun npu % =0:

Grno = Gocr " K¢ + Grep " Ky (6)
roe Gmo — pacxoq nogorpetoro u ouuweHHoro BCIT, Kr/c; pnep — MNNOTHOCTb
nepmeata, Kr/m3 Gocr — pacxXxofl OCTaTOYHOrO rasa, Kr/c; Gnep — pacxop nepmeata,
Kr/c; Vos — 06beM nepmeaTtopa, mM3; k,,— KOIPMULMEHT, XapaKTepuayoLLUA Ka4eCcTBO
MeMOpaHHbIX  BOJSIOKOH. K.— KO3(UUMEHT, XapaKTepU3YyKLWUN  KayecTBO
MeMOpaHHOW CTEHKW.

B
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PucyHok 1 — MHdopMaLUUnoHHbIE CXeMbI cenapaTopa, TennoobMeHHMKa 1 nepmeaTopa

Ha ocHoBe aHanu3a wmaTepuanbHbix 6anaHcoB ©Obinn paspaboTaHbl
WH(POPMALMNOHHbIE CXeMbl [aHHbIX annapatoB, MNPOu3BedeH CUHTe3 CUCTEMbI
aBTOMaTuyeckoro perynupoBaHus (CAP), Bknwovawowmn B cebs umccnegoBaHue
YCTAHOBKM, OTbICKAHWE pauMOHanbHON CTPYKTYpPbl CUCTEMbI W YCTaHOBIIEHUE
ONTUMarbHbIX BENMYMH NapaMeTPOB ee OTAENbHbIX 3BEHBLEB.

Peaynbtatom cuHTe3a CAP aBnawTCsa NpennoXeHHble pelleHns Mo
aBTOMaTU3aLUN YCTAaHOBKW.
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