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MZELING GUFUGAPA FYRIR HITAVEITU SUDURNESJA A REYKJANESI

1 Inngangur

Yfirleitt er s4 adili sem notar gufu hinn sami og s4 sem framleidir hana. Petta 4 b6 ekki
vid 4 jardhitasvaedinu 4 Reykjanesi, par sem Hitaveita Sudurnesja framleidir gufu, en
fslenska Saltfélagi® notar gufuna i sinni framleidslu. Hér er pvi um ad raeda vidskipti
med gufu milli 6skyldra adila, og pess vegna naudsynlegt ad menn komi sér saman um
adferd til ad meta gadi hennar. Long hefd er fyrir pvi { raforkuidnadi erlendis ad meta
ga0i gufu til gufuhverfla. Um malingar gufugaeda gilda stadlar, { Bretlandi B.S. 3285,
[1], { Pyskalandi VDI 2043, [2], i Bandarikjunum ASTM D 1066 - 68, [3]. Mjdg er
mismunandi eftir st66lum hversu floknir stitar eru notadir til synat6kunnar, en hér er
valid ad fylgja breska stadlinum B.S. 3285, par ed hann er mjog adgengilegur og
stiturinn 6dyr { smidum.

Stopphélkur
2" Ventill
2" Flans
1 1/4" Ror
L-———— 400
1 /4" Muffa
1/2" Loki

SUDA

Mynd 1. Isékinetiskur sofrunarstitur
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Adferdin sem notud er kallast "isOkinetisk" synataka, en pad pydir ad sofnunarhradinn {
gotunum 4 s6fnunarstitnum er s4 sami og medalhradinn { pipunni sem synid er tekid tr
(mynd 1). Reikna verdur sofnunarhradann 1t fra deetludu streymi i gufupipunni. Pa eru
gotin 4 synatOkustiitnum stadsett eftir eftirfarandi formtlu [1, bls. 11].

ra = R*V(2N, — )N,
par sem

r, = fjarlaegd fra pipumidju

R = radius rorsins ad innan

N, = nimer gatsins, frd midju rori talid
N, = fjoldi gata 4 synatokustitnum

[sékinetiski stiiturinn var smidadur sérstaklega fyrir pessa synatéku.

2 Synataka

AJ beidni Hitaveitu Sudurnesja voru tekin tvo syni til greiningar pann 29. oktdber
1992. Annad var tekid med {sékinetiskri adferd, Gr par til gerdum stit 4 @ 500 mm
gufuldgn rétt framan vid adalvarmaskipta saltverksmidjunnar, vié géngubri sem liggur
yfir gufulagnirnar. Hitt var péttivatnssyni, sem tekid var dr botni varmaskiptanna.

Vegna mikillar saltmengunar { nasta nigrenni verksmidjunnar verdur ad gaeta ytrustu
varkdrni til pess ad fordast mengun vid synatoku. Nidurstodur greininga benda
eindregid til pess a0 synatakan hafi heppnast vel.

Prystingur 4 toppi holu 9 reyndist 29,5 bar-g, en pvermél blendu vid holutoppinn 109
mm. Rennsli { pipunni var reiknad 1t frd pessum sterdum og reyndist 22 kgkA.
Synatokuhradi var reiknadur 0t frd hlutfalli flatarméls gufupipunnar og flatarméls
gatanna 4 {sokinetiska stiitnum og var um 116 ml /min.

3 Nidurstodur

Nidurstodur efnagreininga 4 synum peim sem tekin voru ur gufulégninni og
varmaskiptinum eru skradar i toflu 1. I synunum reyndist 1itid af uppleystum
steinefnum, eins og sjd ma. Til samanburdar er efnasamsetning skiljuvékva vid 10 bar-g
einnig synd { téflunni, en pessi samsetning er reiknud it fra syni sem tekid var tir holu 9
pann 22. jandar 1992.
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Tafla 1. Efnasamsetning gufu og péttivatns a Reykjanesi.
Styrkur efna i mg /kg.

Syni nr. 92-0261 92-0262 92-0017
Dags. 92-10-29 92-10-29 92-01-22

Stadur Gufulogn Varmaskiptir Skilja
Syrustig, pH/°C 4.42/21.8 5.55/21.8 6.09/184.
Leidni uS/cm /°C 38.3/25. 26.4/25 - -
Koldiox0 (CO,) 1033 76.5 14.7
Brennisteinsvetni (H,S) 75.8 3.7 1
Kisill (Si0,) 0.6 0.5 869
Natrfum (Na) 0.05 0.12 12587
Kalfum (K) 0.02 0.03 1905
Magnesfum (Mg) 0.008 0.016 1.16
Kalsfum (Ca) 0.07 0.37 2263
Kl6rd (Cl) 1.04 0.99 25030
Sulfat (SO,) 0.24 0.38 36.4
J4rn (Fe) 0.45 0.08 0.47
Uppl. efni 3 3 45120

Hér taknar uppl. efni heildarmagn uppleystra efna { Dpéttivatninu, &dkvardad med
purreimingu.

Heildarstyrkur gass i gufu var dkvar8adur og reyndist hann nalaegt 3800 mg/kg, eda
0,38% massa.

Tvennt er bad { pessum nidurstodum sem vekur athygli. { fyrsta lagi hve mikid jérn er {
synunum, einkum syninu Gr gufulégninni. Grunur leikur 4 ad petta jarn sé ur
synatSkustitnum komid, enda er syrustig péttivatnsins 14gt; en stiturinn vard svartur. f
00ru lagi er eftirtektarvert ad hlutfoll annarra steinefna eru alls ekki pau sému { gufunni
(péttivatninu) og { jardsjonum. T.d. mi nefna ad styrkur natrfums { gufuldgninni er
adeins 4 milljénustu hlutar af styrk { skiljuvatinu, en fyrir kisil er hlutfallid 690
milljénustu og fyrir magnesfum 6500 milljénustu. Haldbaer skyring 4 pessum mun er
ekki fyrir hendi sem stendur.

Hingad til hefur natrfum oftast verid notad sem melikvardi 4 skiljunytni, en af
ofangreindu sést ad sd maelikvardi er ekki einhlitur. Engu ad sidur sést ad skiljunytnin er
harla g60; medburdur er adeins 0,0066% sé midad vid heildarmagn uppleystra
steinefna, 0,0042% sé midad vid klorid, en 0,0004% sé midad vid natrium.

Ur guful6gninni var einnig tekid sérstakt syni af gasi til bess ad greina fleiri paetti.
Nidurstddur pessarar greiningar eru syndar { toflu 2. Strefni og argon voru greind
sameiginlega, en fullyrda m4 ad um mengun vaeri ad raeda ef sdrefni fyndist, pvi styrkur
bess 1 jardhitagasi er hverfandi.
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Tafla 2. Efnasamsetning gass d Reykjanesi.
Hundradshlutar rimmals.

Syni nr. Dags. CO, H,S H, 0, + Ar N, CH,
92-0261 | 92-10-29 | 96.51 | 2.66 | 0.17 0.05 0.59 | 0.02

Samsetningin er deemigerd fyrir gas 4 Reykjanesi.

J6n Orn Bjarnason Saepér L. Jénsson
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English Abstract

The purity of geothermal steam feeding the salt extraction plant at Reykjanes was determined on
October 29, 1992 by the National Energy Authority, at the request of the Sudurnes Regional
Heating Co.

The steam wetness (weight % water in the total mass flow of saturated steam) was determined
by chemical analysis of the condensed steam. Since the mineral content of the geothermal brine,
which constitutes the major part of the flow from the well, is high, any droplet or mist carry-
over in the steam separator will show up as an increase in the mineral content of the steam
condensate.

A steam sample was drawn from a 500 mm pipeline half-way between the steam separator and
the salt plant. In order to obtain a representative sample, this was done by means of an "iso-
kinetic probe", according to British Standard 3285. A sample of the total condensate from the
heat exchangers was analyzed for comparison, since it is well known that droplets may cling to
the pipe surface and will thus not be collected by the sampling probe.

The results of the chemical analyses are shown in Table 1. The steam pipe results are given in
the first column, "Gufulégn", and the heat exchanger condensate results in the second column,
"Varmaskiptir". The third column gives the composition of the brine phase in the separator at
11 bar absolute.

The results show that the steam is remarkably pure, containing only 3 mg/kg of dissolved solids
(Table 1). The calculated steam wetness is thus 0.0066% based on total dissolved solids
(TDS), 0.0042% based on the chloride (Cl) determination, and 0.0004% based on the
sodium (Na) analysis. The discrepancy between the different chemical constituents has yet to
be explained, but a similar discrepancy has been observed in the Svartsengi geothermal field. In
any case, the steam separation efficiency appears to be about 99.994%, which is considered
good in the geothermal industry.

The non-condensible gas concentration in the steam is 0.38% by weight, mostly carbon dioxide
(CO,). Table 2 gives the volume percentages of the various gas components.



