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APPENDIX I
Catalyst and bed characteristics

A prereduced and stabilized supported cobakht catalyst, Co-0164 T 1/8" from Engelhard de
Mcem B.V., was used in all the experimental runs. The catalyst particles were shaped as
cylindrical pellcts (diameter = 3.2 mum, lecgih = 3.7 mm). The composition of the catalyst,
specified by the supplier, was:

cobalt 5%
cobalt oxide 26 %
silica, zmorphous 30 %
alumina 4%

graphite, syndhetic 3%

The total cobalt content of the catalyst was 232 % measurcd by atomic absorption.

Measurements of the internal surface area by the BET method, particle 2nd solid density and
pore volume and pore size distribution by mercury porosirciry and nitrogen sorption were
performed at the Laboratory of Industrial Chemistry, NTH-Norwegian Institute of
Technology, Trondheim.

Table Al-1 shows some charscteristic data from the catelyst particlc measurcments and from
thcpack:dbedofparﬁds.Thehﬂkdmsityofthccaﬂlystbedwasalaﬂamdﬁom the
reactor bed volume and catalyst weight. The value found was somewhat higher than the value
denoted by the supplier. Carc was taken to get an uniform and reproducible packing of the
bed znd the variatior of catalyst mass between different loadings was less than 0.5 %.
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. Table Al-1. Catalyst and packed bed characteristics.

Bed volume, Vy (m”)

Catalyst mass, W (kg)

Catalyst bulk deasity, p, (kg/m?)

Catalyst particle deasity, p, (kg/m”)
Catalyst solid density, p, (kg/m?)

Catalyst pore volume, V, {m¥kg)

Catalyst internal surface area, S, (m%kg)
Void fraction of packed bed, ¢, = 1-{py/p,)
Void fraction of catalyst particie, £,

Catalyst particle equivalent spherical
diameter, d, = 6(V,/S,) (m)

0.736x10°
0.652
0.89x10°
1.59x10°
3.08x10°
0.306x1672

72.0x10°
044

0.485

33x10°?
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APPENDIX II
GC-analysis

A HP 5890A gas chromatograph equipped with a flame jonization detector (FID) and a
thermal conductivity detector (TCD) was used for the analysis of gas compaosition. Helium
(Norsk Hydro, 99.995 %) was usad as carrier gas for both detectors. The carrier gas was
passed through a gas purifier (Supelco High Capacity Gas Purificr) and an indicating purifier

(OMI-1) for the removal of oxygen and water prior to entericg the GC. Parameters for the
GC-analysis are shown in table AlI-1 and examples of chromatograms are shown in figures
All-1 and AI-2.

Table AllI-1. GC-~parameters

Detector TCD FID
Column Carhosieve S-11 J&W DB~i Spm
18" x 10¢ 0.53rmm x 30m
Temp. sample valve (°C) 256 250
Temp. injector (°C) 250 2s0
Temp. detector (°C) 200 250
Temp. progtam
Initial temp. (°C) 45 0
Initizl tme (min) 5 1
Rate (*C/min) " 10 i0
Final temp (°C) 25 220
Final time (min) 10 20
Gas flow (mi/min) .
Carrier gas 30 15
 Reference gas 45 o
Make-uvp gas 15
H, 30
Air 340
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The TCD was calibrated for the quantification of CO, CO; and CH, using a gas mixturc of
known comopsition with nitrogen as internal standard. Assuming a constant concentration of
nitrogen, equal to the inlet concentration, through the reactor this method reports
concentrations, C,, in the same units as Cy, If temperature or pressure varics through the
reactor the concenwations are reported at inlet temperature apd pressure. Hydrogen was
detected by this analytical configuration but the responce was very weak and the responce
factor was strongly dependent on amount, using helium as carrier gas, making quantifications
very inaccurate. Hydrogen concentrations are therefore not reported. Responce factors for the
other componenets were insignificant dependent on amount.

Hydrocarbon distribution was determined by the FID detector. Methape was used as intemnal
standard with Cy arbitrarily set to 1. Molar responce factors of the FID for C,-C, were
obtained from a calibration performed by Rune Lodeng at SINTEF, Trondheim, ona HP 5880
GC with a wide bore capitlary column similar to the one used in this smdy. For the higher
hydrocarbons the responce facter of C, was used with a correction for the difference in
pumber of carbon atoms. The factors used for the FID analyses were recalcnlated to a weight
fraction basis and compared with the factors reported by Dietz {Dictz, 1967) and the
agreement was found to be good.

Alcohols were not detected in the product and the amount of alkenes and isoalkanes were low

" compared with n-alkanes. The amounts of all prodocts having the same number of carbon
atoms were therefore added together and repotted 2s a C,~fraction. An example of an
approximate weight composition of all hydrocarbon products up to C,; arc shown in figure
All-3.

Calculations of hydrocarbon concetrations in the same units as Cy, can be done using equation
All-1.

G=X, - Con (AD-1)

Here C, is the concentration of the hydrocarbon fraction with n carbon atoms, X, is the molar
ratio of hydrocarbons with n carbon atoms relative to CH, as determined by the FID analysis
and Cey, is the concentration of methane as determined by the TCD analysis.



Caiculation of carbon number distribution and selectivity

Selectivities are reported as normalized carbon selectivities defined by equation (All-2). -
S.=nGC,/ 3G, (A=)

where S, is the selectivity to products with n carbon atoms and C, is the concentration.

The Schulz-Flory parameter a can be estimated from the mlative molar ratios X, of
hydiocarbons by a plot of InX, versus n in accordance with the Schulz-Flory equation AlI-3.

InX, = plne -~ Inax (AII-3)
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Experimentsl data for rug

—_— \ it
0il temperature: 497 K
Iniet tcrnperature: 498 K
Inlet oressure: 1.0 MPa
GHSV: 540 Nl / kg catalyst - b
Inlet N, conc.: 185 mol / m®
Inlet H, conc.: 382 mol / m’
Inle: CO conc.: 174 mol / »’
Analytical results:
TOS (b) | Axialpos. |  Coo Co | Ca |Cvor- @
(m) {mol/m®) | (mol'm® | (mol/m®) | mtio
1.00 015 16.39 .03 0.12 099 0.70
250 030 1555 0.11 0.30 091 0.68
4.00 045 1472 14 047 094 0.68
6.00 0.60 13.99 019 059 0.96 0.67
750 Q.75 1318 012 0.73 0.90 0.67
2.00 0.90 1273 0.17 0.79 0.88 0.68
11.00 105 1215 0.15 0.87 094 0.68
250 150 1111 037 0.89 0.88 0.69
Schulz—Fiory plot at reactar outiet
Qw
-a.eJ
-1
—tJ]i - =
5 24
x
..uj
-3
33
vz T 1T s & 7 % 1w




Experimental data for run 2

11

Experi I conditions:

Oil temperature: 49K

Inlet temperature: S3 K

Inlet pressure: 1.0 MPa

GHSV: 400 Nl o / kg catalyst - h

Inlet N, conc.: 1$6.1 mol / o

Inlet H, conc.: 29.6 mol / m’

Inlet OO cone-: 135 mol / m®

Analytical resules:

Tos @) | Axialpos.] Co | G | Cam |G- a
(m) (wolin®) | (mol/m?) | (mol/m®) | ratio
10.75 030 11.77 0.06 638 056 0.63
13.00 0.60 1020 009 0.64 0.88 0.63
14.75 0.90 901 0.08 0.83 0.90 0.63
1675 1.20 7187 020 097 091 0.64
18.75 1.50 693 024 1.08 0.86 0.64
20.75 0.1s 1231 0.00 0.14 0.9 0.65
2795 0.45 11.00 0.05 041 0.88 0.64
24.50 075 | 1016 0.1 056 092 085
26.50 1.05 9.18 0.08 0.70 0.84 0.65
28.50 135 7.76 0.68 085 0.85 0.65
Schulz—Flory plot ot reacctor outlet
-03
i

=3
-5
-
-




Experimental datz for run 3

Em‘m mm I md in.m—

Qil teroperature: 499 K

Inlet temperature: 506 K

Inlet pressure: 1.0 MPa

GHSV: 670 Nly oo / kg catalyst - h

Inlet N, conc. 168.4 mol / m®

Inlet H, conc. 49.6 mol / m®

Inlet CO conc.: 22.6 mol / m*

Analyrical results:

TOS (h) | Axial pos. Co Coo Ca | GG a
(m) (mol/m®%) | (molm® | (molim”) | ratio
925 030 21.83 0.00 0.17 cs2 0.69

11.25 0.50 20.86 0.00 033 0.39 0.68
13.00 050 19.86 0.00 046 0.89 0.68
15.00 120 18.38 0.09 059 0.89 0.68
17.00 150 1738 0.57 0.74 093 0.68
19.00 0.15 2250 0.00 0.0% 111 0.69
21.00 045 21.65 0.00 o2 050 0.68
275 0.75 20.79 0.03 0.36 088 0.68
24.75 1.05 20.13 0.00 0.44 087 0.68
26.75 135 17.53 0.9¢ 0.73 1.13 0.68

L]
Eodoist

Schuiz-Flory plot of recctor outiet
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Example of a runawzy progression

Figure AII-4 skows the progression of the czaterline temperature profile after a step increase
in the partial pressurc of synthesis gas causing nunaway.

Experimental coaditiens:
Temperature: 495 K
Total pressure: 1.0 MPa
N, flow: 20 Nl/min
The partial pressure of HYOO was increased from 0.23 MPa to 031 MPa.

750

Temperature (K)

[ L} L] L] 1
000 025 L0 075 100 125 150
Reactor length (m)

Figure ATI-4. Centerline temperature prefiles recorded at 1 min. intervals after a step
change in partial pressure of synthesis gas, starting at steady state.
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APPENDIX I

Rate expressions for the Fischer~Tropsch kinelics

The stoichiometry and heat of reaction for the reactions considered in the kinetic model are
shown in equation Alll-1 and AIII-2.

€O + C+Un)H, — (/n)CH,., + HO, AH, =-165K (AII-1)
CO + 3H, —= CH, + H;,0, AH, =-215K (AITI-2)

The rate of CO consumption and the rate of CH, formaticn are shown in equation AIll-3 and
Alll-4.

R (AIII-3)
(- B Aot ° ° Pep Py
—r =
«“ 1 + Kop P, o&’
Ty 10
a2
(L ~ Beg D Alm, ¢ ™ ° P Py (am-)
T =
- A + Kep Py’

Iz expression AMI-3 and AII-4 B is the rate of deactivation, t is time in houss, Keg is the
adsorpﬁmconﬁan:md?kpamalpmcianmmpumﬁomlmmespm
form of thc Arrhenius expression shown in the cquations was choscn. A’ is the modified
preexponential factor related to the preexponential factor A through: A’ = A exp(-E/RTy)
where T, is the inlet temperature, E the activation encrgy and 6 is the dimensionless
temperature defined as T/T, '

The rate of formation of bydrecarbon product with n czrbon atoms is related to the rate of
C, formation by the Schulz-Flory distribution shown in equation AIlT-5.



L=npo? , nz3

(AL-5)

Rates of formation of products aud 1, can be related to Tep and Iy, by carbon (equation

Alll-6) and hydregen (cquation AII~7) balances.

Teo * Teg, + 2r, + ,!..:3""‘ =0

Tw * Tgp + 2rcg, + 31, + -I_}!(u-v-l)r_ =0

(AIII-6)

(aTIr-7) —

Inroducing the Schulz-Flory equation ANI-S, the CJC, matio ¥ and 1, = -1, in these
cquations give:

LR ]
Teo * ey, + 2YFy + 1y ﬁna =0
&

Ey

The summations in AlI-8 and A{II-9 can be replaced by:

5, -

e
I

& ~Tco * ey, + 3vr, ~ ,E(a+D)a*? = 0
4 =l

}.: ng.'z = —?-:_zi
a3 (l. '-ﬂ):

I (nel)qn? = Az3e
a3 a-ep

(ALI-8)

(AIlI-9)

(AIlI-10)

(AII-11)
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From the values of 1y, from equation AIll-3 and 1, from equarion AIll-4, the other rates
can then be calculated.

¥ *+F,
ry = e (AIII-12)
2y +S,
(AIIT-13)

g, = “[- 7 * 2ra,‘ + ;37 + S)I

(~AEDT, = 215000 - rp, ~ 165000 * (rey + rew) (AHI-14)

r, can be calcutated from equation ALII-5, 1, = 11y and Gy = —Teo
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APPENDIX IV

Radial porosity and velocity profiles
The radial porosity profile is approximated by:
2,

&) = C(1 + Ce® ) {AIV-1)
where d,, is the particle diameter, 1 is radial coordinate and C, and . arc unknown constants.
The porosity is unity at the wall, and the average porosity across the tube must equal the
porosity £; determined from the deasity of tbs bed and the density of the particles. These
requirements are cxpressed by equation AIV-2 and AIV-3.

(1) =1 (AIV-2)

L
2f:j’e(r)rdr - 21:}[6',( 1+ Ce® )rdr = 2R3, (ATV-3)
a o

This gives the following expressions for C, and C;:

c, = =% (ATV-3)
(0 - % - 1) 714
"% 2% F 2R

C, = 1

(ATV-5}
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Axalytical expression for the evaluarion of radial superficial flow profiles. From Vortmeyer
and Schuster, 1983.

"’lo = b[l -1 —M’(l—r’)k“’“"“] (AIV-6)

where 7 is dimensionless radial coordinate and R’ is defined as R' = Rid,. i

‘The constants a, b and n in equation ATV—6 are correlated to the mean velocity through the o
Reynolds oumber.

n = -1803 + 201.62(ln Re, + 4) — 3737(la Re_ + 4)'2 + 539%(In Re, + 4 (AIV-T)
for 1 = Re, = 1000

2-n (AIV-B)

,,.,.R_'E[a':_fnk‘-ntax’du,,(x_“ 22| 2
2 a2 a

P a9
a
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Wall boundary conditions for the beat conduction model

Derivation of an overall heat transfer coefficient
The heat balance equations are:
heat balance reactor

0=-vpCa—T-lﬁ'-rl

2 (1-€)
g, ‘&2 ror

a , , a-e
ar *(1-ep

rd,—)

(-AH)r,
heat balance wall

12, ar.
PR - (O
"r-a—r(rar) 0

Boundary condition between packed bed and reacter wall
&T -/ 4
l’EFLr ok
Boundary condition at coolant side

ar
AT I...,, = (T, -TD

The general solution of equation AIV-11 is

T=Clnr+C,

and
ar_&
or r

(AIV-10)

(AIV-11)

(AIV-12)

(AIV-13)

(AIV-14)

(AIV-15)
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A relation can be found between the wall temperatures at the bed side and the coolant side
by usc of cquation AIV-14 at these locations, eliminating the constant C,.

Te = G Ia(RS/R) + Ty (AIV-16)

The constapt C, is determined from equation AIV-13 by replacing Ty, with equation AIV-16
and 9T/dr with equation AIV-15.

-1
.11 &o RO
-C, = —|— + —mhn(—)}| (T, - T, AIV-1
) z,{x,,+;._h(x) (T - T,) (AIV-17)
Replacing the right hand side differential of equation AIV-12 with the expression given in
equation AIV-15 and using the expression obtained in equation AIV-17 gives:

T < &1 ac R, 1! ATV 1R
I it KR anas

This shows that the hear balance reactor equation AIV-10 can be solved with the boundary
<ondition

T
-lf-a-;L,- =UT, -T) (AIV-19)

with an overall heat tramsfer cocfficient U, between the reactor inmer wall and the coolant
given by:

7 - :‘E[L . oo ]” (AIV-20)
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Measured radlal void fraction profiles. From Lerou and Froment, 1988,
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APPENDIX ¥

Calculation of differentials by cubic spline interpolation

Given a relationship y=f(x) between the dependent variable y and the independent variabie
X in the domain x,=xxx,. The domain is divided into N-1 intervals by placing dividing points
at x, i = 1,...N. The values of y at the dividing points, y, are assumed to be known.

The function f{x) is approximated by cubic polynomals on the N—1 intervals.
For x<x=x,,,:

¥ = i + b{a-%) + ox—x)’ + dfx-x)’° (AV-1)
where b, ¢, and d, are unksown constants.

The constants are deterrined from the requirements of continuity of the function and its first
and sccond derivatives at the dividing points.

By introducing hy=x,.,—x, y=dy/dx(x~x), y"=d’y/dx¥(x=x)) and using the continuity of y",
the continuity condition for y and ¥’ can be obtained from equation AV-] apd its derivatives.

i 1
Yo =N~ :3’: « 2hly! + =& Vi (AV-2)
3 6 \
i 1, o 1, #
Yo =¥+ E"iyi-l + Ehﬂ't (AV~3)

An expression for ¥'; can be found from AV-2:

y; 1 1 ,.n 1. »n
Y™ --'h—'?;' ""'E}’.[.; - ;klyl - Eh(ybl (AV-4)

(]
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Eliminating ¥, and ¥, in equation AV-3 by usc of equation AV—4 twice at X, , and X, gives:

6 6 6 6
h‘_1Y::1 + 20k, + ;)JF;” + hyly = T Yo ~ (T *I)y: * g e {AV-5)
-1 a1 B %

Jor i=2, N-1

This gives N~2 cquations for the determination of y* at the N dividing poims. Thus two
addiﬁonﬂmqujummsmmw.ﬁyuﬁngquaﬁaﬁcpolynomakm:heﬁm:mdhst
intavaly'bewmcstOnthesehmls,mdmequaﬁmsystcmAV—Sﬁthme
additivnal conditions

Y,—-¥72=0 (AV=6)
Yua-¥n=0 {AV-7)
can be solved.

mﬁmequationsetconsisﬁngofAV—G,AV-SandAV-—?anbeaprcscdinmanix
form:

Hy" = Hy (AV-8)

whc:eH,dezmuidhgonalmauicsonlydcpcndmmmelomionofthcdividing
points,andy'andyarevectorsofy'nndyatthcdividingpom

When ¥* has been calculated y' can be obtained from equation AV—4 which can be expressed
in matrix form:

EquaﬁonAV—SandAVﬂmbcmgedmgiveupmsiunsfory'andy'sim.ilanothe
ones obtained by collocation techmiques.

¥y = Ay (AV-10)
¥° = By (AV-11)
where B=H,"H, and A=D,+D.B arc only dependent on the location of the dividing poimts.
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- DELELISTE MED SPESIFIXASJONER

1.

[N
'

Manometer

Bourdon digital: XM201 R 0400
9 = 100 mm

Trykkomride: 0-400 bar
Tilkobling: Gymoivk 4AF8-316

Lufidrever magnetventil sammensatt av:

a)

Kuleventil: Hoke 7223F6Y 3165S

Max uykk: 5000 PSIG

Temperaturomride: -29°C til +179°C

C,—faktor: 34

Apning: 0,375

Tilkobling: Gyrolok 4CM6-316 ved inn— og utgang,
Lufrakruator

Hoke 0219 A4 m/ hurtigkobling for 6 mm slange, 1ype LANGI1S

Monteringsovergang
Hoke 0219 K7200

Grunnenhe: for cl-ventil
Mccman 4432

Spole
Mecman 220V, 50H, T412/310

El-kontake
Mecman 440~-112




3. Luftdrevet magnectventil sammensatt av:

a)

b)

Kuleventil: Hoke 7115G4Y 31685

Max trykk: 6000 PSIG

Temperaturomride: -18°C til +149°C

C,~faktor: 0,80

Apning: 0,187

Tilkobling: Gyrolok 4N-316 ved inn— og utgang
Loftaktuator

Hoke 0219A4

Monteringsovergang

Hoke 0219 K7100

Grunnenhet for el-ventil
Mecman 4432

Spole
Mecman 220V, 50H, T412/310

El-konrakt
Mecman 440-112

4. Reduksjonsventil
Tescom Pressure Regulator

Serie: 44-1100
Modell: 44-1123-24
Mareriale: 31688

Max inngangstrykk: 10 00¢ PSIG
Utgangstrykk: 10-1500 PSIG

Tilkobling: Gyrolok 4CM4~-316 ved inn=-0g utgang

i2



5. Reduksjonsventil

Tescom Pressure Regulator

Serie:

Modell:

Matcriale:

Max inngangstrykk:
Utgangstrykk:
Tiikobling:

. Reduksjonsventi}
Tescom Pressure Regulator

Serie:

Modeli:

Materiale:

Max inngangstrykk:
Utgangstrykk:
Tilkobling:

Manometer

44~1100

44-1112-24

Messing

6 000 PSIG

0~-800

Gyrolok 4CM4-316 ved inn- og utgang

44-~1160

44-1121-238

31658

10 000 PSIG

0-300 PSIG

Gyrolok 4CM4-316 ved inn— og utgang

Bourdon C, MIX AISI316L. Klasse 1

@ = 50 mm
Trykkomride:
Tilkobling:

. Manpometer

0-160 bar
Gymlok 4AF4-316

Bourdon C, MIX AISI316L. Klasse 1

@ = 100 mm
Trykxomride:
Tilkobling:

0-160 bar
Gyrolok 4AF8-316



9.

10.

11.

Manometer

Bourdop digital XM801 RO-50
O = 100 mm

Trykkomrade:

Tilkabling:

Filter
Hoke 6320 G4Y 316558

Filterinnsats:

Max mrykk:
Temperaturomride:
C,—faktor:
Tilkobling:

Gassregulator
Hi-Tec Mass Flow Controlier

Modell:
Tilkobling:

Driftsdata:
Medium:
Temperatur:
Inngangstrykk:
Utgangstrykk:
Max uykk:
Kapasitct:

. Gassregulaior

Hi-Tec Mass Flow Controller

Modeil:
T*lkobling:

0-50 bar
Gyrolok 4AFB-316

80410-3

5000 PSIG

=51°C til +232°C

0,33

Gyrolok 4N-316 ved inn— og uigang

F122C-FA + FO33C~LA (MFC)
Gyrolok 4N-316 ved inn— og utgang

H,

20°C

50 bar

30 bar

200 bar

0.8 — 40 nl/min

F122C-FA + FO33C~LA (MFC)
Gyrolck 4N-316 ved inn— og utgang



13.

14,

15,

Medium:
Temperatur:
Inngangstrykk:
Utgangstrykk:
Max oykk:
Kapasitet:

Gassregulator

Hi-Tec Mass Flow Controller

Modell:
Tilkobling:

Driftsdata:
Medium:
Temperatur:
Inmngangstrykk:
Utgangstrykk:
Max trykk:
Kapasitet:

Tibakeslagsventil

Hoke 6133G4Y 31685
Tilkobling;

Kuleversil

Hoke 7115G4Y 3168S
Max uykk:
Temperaturomridea:
C,—faktor:

Apning:

Tilkobling:

F122C-FA + FU33C-LA (MFC)
Gyrolok 4N--316 ved inn— og utgang

N;

20°C

50 bar

30 bar

200 bar

0,6 ~ 30 nl/min

Gyrolok 4N-316 ved inn- og utgang

6 000 PSIG

-18°C il +149°C

0,80

0,187

Gyrolok 4N-316 ved inn- og utgang



16.

17.

18.

Renscfeller

Materiale:
Lengde:
Tilkobling:

Sikkerhetsventl
Hoke 6548 14Y 316858

Max tykk:
Trykkomride:
Temperaturomride:
C,~faktor:
Tilkobling:

Forvarmer

1" syrefast stirer

Z2m

Gyrolok 16RU12-316

til Gyrolok 6R12-316

til Gyrotok 4R6-316 ved inn- og ulgang

3 000 PSIG

350~-1500 PSI

—29°C il +93°C

1,03

Gyrolok 4CF4-316 ved inngzang
Gyrolck 4CM4—316 ved utgang

Forvarmeren bestir av en rerspiral inne i en ovn

Rerspiral:
Materiale:
Lengde:
Tilkobling:

Ovn:

3/8" syrcfast rer med veggtykkelse 0,065
6m
Gyroiok 6t1-316 ved inn— og utgang

Ovoen er delt i to deler; hver del med lengde pd 0,5 m og sammensatt av o
halvsylindriske varmemoduler som er serickoblet.




19.

Materiale:

Indre diameter:
Ytre diameter:
Lengde:
Effekt:
Stremstyrke:
Vekt:

QOvnskappe:

Materiale:

Tilkobling for vannigjeling:

Reaktor med kjolckappe

Sec konstruksjonstcgning

. Vaeskesylinder

Hoke SHD 1000
DOT sylinder ~ 30488

Max wykk:
Kapasitet:
Tilkobling:

Fibrothal varmemoduler type HAS 200/500/110

200 mm

350 mm

500 pmmn

2500 W pr. modul
110 V pr. modul
4,6 kg pr. modul

2 mm valset kopperplate pdloddet 1/4" kopperrer til
vannkjeling

Gyrolok 4 U, messing

1800 PSIG

1000 ml

Gyrolok STMT8-316 ved innlep
Gyrolok 4CM8-316 ved utlgp



_ . 21. Veskesylinder

Hoke 8HD 1G
DOT sylinder — 30455

Max trvkk:

Kapasitet:
Tilkobling:

22. Nijeventil

1800 PSIG

1 gal.

Gyrolok §TMT8-316 ved innlep
Gyrolok 4CM8-316 ved utlep

Milli-Mite Forged Metering vaive 1300 serien

Hoke 1335 G4Y 31658

Max trykk:
Temperaturomride:
C,—faktor:

Apning:

Tilkobling:

23. Gass-reguiator
Hi-Tec Mass Flow Mcter

Modell:
Tilkobling:

Drifrsdata:
Mcdium:
Temperatur:
Inngangsrykk:
Utgangsrykk:
Max trykk:
Kapasiter:

5000 PSIG

-54"C il +232°C

0,010

0,047

Gyrolok 4N=-316 ved inn— og utgang

F~123C-HA-22 (MFM)
Gyrolox 4N-316 ved inn— og utgang

N,

20°C

50 bar

30 bar

200 bar
2-100 ol/min




24. Motordrevet reduksjonsvantil

LA

Tescom Motorized Actuator

Serie:

Modeli:

Materiale:

Max inngangstrykk:
Utgangstrykk:
Tilkobling:

. Trykktransmitter

Jumo Piezo

Modell:
Trykkomrdde:
Materiale:
Tilkobling:

. Filter

Ultra

Type:
Max tykk:
Tilkobling: .

. Trykkregulator

Hi Tec Pressure Regulator

Modell:
Tilkobling:

Driftsdata:
Inngangsrykk:
Utgangstrykk:
Max trykk:
Max fow:

70-2000

26-1025-24

31658

10 000 PSIG

10-1500 PSIG

Gyrolok 4CM4-316 ved inn- og utgang

4AP-30-010

0-100 bar

Syrefast stil

Gyrolok 4CF8-316/RP

HD 0009
100 bar
Gyrolok 4CM8-316/RP ved inn— og utlep

P-522D-FA+F033C-LB (EPC)
Gyrolok 4N-316 ved inn— og utgang

30 bar
1 bar
200 bar -
60 nl/min



a8,

30.

31.

Gassregulator
Hi Tec Mass Flow Meter

Modell:
Tilkobling:

Driftsdata:
Mediom:
Temperatur:
Inngangstrykk:
Utgangstrykk:
Max ykk:
Kapasitet:

. Ekspansjonstank

Se konstruksjonstegning

Nivamiler

Stavsonde for kontinuerlig maling

Type HR-045111

Standard clektronikkdcl
Type HR-012202

Kontinuerlig nivimilesystem

Type HR-168104

Regulermgsventil

Tescom Back Pressure Regulator

Serie:

Modell:
Materiale:
Trykkomrade:
Max trykk:
Tilkobling:

F-122C-HA
Gyrolok 4N-316 ved inn- og utgang

H,:CO=2:1
26°C

30 bar

1 bar

200 bar

1.2 - 60 pl/min

44-2300

44-2363-24

31658

0-250 PSI

250 PSIG

Gyrolok 4CM4-316 ved inn— og utgang

10



32,

33.

35.

Kuleventil

Hoke 7115G6Y
Max trykk:
Temperaturomride:
C,~faktor:

Apning:
Tilkobling:

Oljeforvarmer
Termos

Oljeforvarmer 10 kW
230V
3 fase
eg.:

Termostat
Type:

. Pumpe

Hermetic spalterars motorpumpe

Type:
Vaske:
Kapasitet:
Leftchoyde:
Systemitrykk:
Temperatur:
Matcriale:
Motor:

Pumpe
Yamada membraopumpe

Type:

Kapasitet:
Tilkobling:

11

1500 PSI

—-18°C 6l +179°C

1,40

0,250

Gyrolok 6N-316 ved inn-— og urgang

25-7.5 kW

SR 5102 J 0—400C

CNK 40/160

Varmeolje DowthermG

250 I/mimn

1 bar

ca. 5 bar

max 400°C

G 8C-25

3 x 220V, 50 H,, 2770°/min, 3,0 kW

DP10 - BPT
10 min
3/8" galvanisert rerkuplinger



36.

37.

38.

39.

Reguleringsventil
AR]

Modell:
Trykkiasse:
Dimer;jon:
KN-verdi:

Morflenser:

STEVI P
PN2S
DN6S

DNG&s

Ovn for provetakingsventil HVE 6T-220

20V

Provctakingsventil mAuftdreven aktuator
Valco 12-pons ventil AGCSD 12TX

Matcriale:
Testtrykk:
Testtemperatur:
Tilkoblinger:
Magnetventil:

Reduksjonsventil

31688

1000 PS1

300°C

Valoo 1/16" nuts og ferruler
41 EV220V

Tescom Pressure Reducing Regulator

Serie:

Modeli:

Materiale:

Max inngangstrykk:
Utgangstrykic:
Tilkobling:

44—4800

44-4861-241

31658

3000 PSIG

0,07-3,45 bar

Gyrolok 4CM4-316 ved inn— og utgang



40. Gassloomatograf
Hewlett Packard

Type 5890
Seric # 2436G06349

41. Vxskesylinder

Hoke 4HD300
DOT-sylinder 3045S

Max trykk:
Kapasitet:
Tilkobling:

42, Veskesylinder

Hoke 4HD 500
DOT~sylinder 30488

Max trykk:
Kapasiter:
Tilkobling:

43. Manometer
Bourdon C, Mix:
O =100 mm
Trykkomride:

Tilkobling:

1800 PSIG

300 mi

Gyrolok 4TMT4-316 ved innlep
Gyrolok 4CM4-316 ved utlep

1800 PSIG

500 ml
Gyrolok 4TMT4-316 ved innlep
Gyrolok 4CM4-316 ved utlop

3168SS klasse 1

O~4 bar
Gyrolok 4AF8-316

13



44. Gass regulator
Hi Tec Mass Flow Controller

Modell:
Tilkobling:

Driftsdata:
Medium:
Temperatur:
Enngangstrykk:
Utgangstrykk:
Max trykk:
Kapasitet:

F-201D-FA (MFC)
Gyrolok 4N-316 ved inn— og uigang

HyCO=2:
20°C

2 bar

1 bar

64 bar

1-50 n ml/min
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