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.- VERITIED TRUE COPY Or ONr(irNf,I, DOCUMEIfTS

DMV STAINLES$ ltalia s.r.l
. vlr Plo, 30 24062 Corb Vohlilo IBG)

Tcl : 0!5.975.811 - Far :033.3tt621
r+nall: dmvltaly(odmv.tteldct0.com

INSPECNON CERTTFICATE

3.1.8 . EN 10204 :i801+At:t805

Purchaser

J Address

Cuslomers Ordar
DMV Ref. Order/ ltem

Parl number

n t  t A  n /

roz23odatrtuoTl2oot . 
LLI'+- db5

00002037381000018. EIO
008.17., t25.

No

01.03573

Page 1l?

Product

v sermless Stainless Steel Gold Flnlshsd Tsbes Sslutlon Annsrled In Brighl Condltlon Plaln Ends Square Cut Deburred

Speciltcrtion

Grade

Tolerances

Marking

Heat

ASTItf A 213.994 ASME SA{I3 ED98 ASTM A 213.9SA ASTM A ?59.9E OIN
17'158 PKI 0?.85 ' '0t8.17E2000. ASTI,I A 269-98

1.W1 1.44U TP318 TP3'6L
DtN 23s109.94

{LOGO_OMy} ASTIT A 312 rA 213 A.W. 'A269 .117, Tp3t6rTp318L
1 .440(t1 .'!l0l cD NOE SilLJS MSr {HEAT} 'l I r 1 ,5 . OMv.l lF (BUNDLE}

No weisht r.ttii;;sth 
-- '-il *---i;.rh. 

r-ensn
355570 335 1242,00 Kg 2041,E8 m t8,0O mm 1,5O mm 0096 mm
Tot. 335 1242p0 Kg 204t,89 m :

Mechanlcal and Metrllurgical Propertlo:

T.ensile test (at 20'C)

Direct. Y.S. 0,2% Y.S. 1,0% U.T.S, ElSd El50 mm
Long/Trans MPa MPa MPa % %

Heat 3555_70 Uqt_tin_g Procc_qt

Chemical anallsys (%)

Min

Max

Heat

producl

Min

Max
No  7?158

No  72159

No 72449

No 72450

HARDNESS TEST

Sample 72'l5t Fequlred HRB mrx 90,00 R,erult

Sample 72159 Roqulred HRB max 90,00 Resutt

Sample 72449 Requlred HRB mar 90,00 Result

Sample 72450 Requlred HRB mar 80,00 Result

FLARING TEST

Required ASTM A 450

Electrlp + AODNOD

C Si ltn P S Gr l/lo Nt Go

. 16,500 2.000 11.000
0.030 0.75 2.00 0.040 0,0300 18.000 2,500 13.500 0.200
0.015 0.46 ' r .60 0.028 0.0010 17,110 2,0?0 11.300 0.100
0.0'14 0.50 1,64 0.033 0.0010 16.940 2,010 11.150 0.100

205.00 2,{0.00 515.00 40.00 35.00
690.00

L 
'315,37 

349.54 614.98 52.00 52.00
L 312.75 346.91 617.61 51.80 51.80
L 306.18 339.03 614.98 53.20 53.20
L 31 7.46 351 .85 615.74 51 .60 51 .60

79,00, 80,00
79,00 i 80,00
78,50 r 79,50
79,001 80,0K, 

\

Result OX
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'uffi oE oRrcINf,rI D ocuMENTs

?

DMV STAINLESS ltalia s.r.l
vl. Pto,':lo 2.[082 corr. volFtne (eG,

' Tal:o!i,8?5.Gtl.Fir'.lttU|ltter
c+n ell : dmvltrly@dmv{t ln|rar,Gotlr

NSPECNON CERIIFICATE

3.1,8 . EN 10204 :1391+A{ :1995

sEP ts35
6.9 tlPa l5 r
HRB<.80

No

01.03573

Pege 2/2Eff'v

RING FLATTENING TEST
Requlred DrN 50135

FLATTENING TEST

Required ASTiI A 450.

CORROSION TEST

Reguired AsT[l A 262 PR E

Other tests and destarations

Heal trealmant 1070'C
PMI eraminatlon

Visual and dlmensional exarnlnaiion

Eddy current exerrlnstlon
Hydrostatic test
HARDNESS TEST

No weld repair
Tubeg are frea fiom mcrcury contamlnatlon
WE cerlify that the deliversd products comply rf,lth the rcquert of the order

La Soclet6 OMV garantit que tous les produits obiet du Oertificat susdit, respeclsnl en lsur totafit6 los Specifrcations de
I'Article 15 de l'Arretd Minislerief du 24 Msrs 1978 modlfid: C nur 0,2506 P max 0,059{ Rm inax E00 N/mm'A (Lo=S,6SVSo)
mrn 16% long.Rm (A-2) min 10500 N/mnf

Date 05-NOV-2001

lssue byr Mt F, ANNIBALI

This cenificalB is lssued by a cornpul8d:ed 3y3!e.n ar|d is varld wlthoul sbna$Jrr. In casr thc ou,nlr of tha odginrt .artlfrcate ryoulrt rdeBsc a Glpy otil.
h€ must altest its cofllomlly lo thc onginal one tsl.ine upon l$tnlrlt the terpsltlbillty tor any anlawlul or nol alow€d urt. AqI alier.lion and/o.
lalsrfEatron wlll bo luqGd |o lha taw '\

Rssult OK

Result OK

Result OK

OK
OK
OK
OK
OK

DMV STAINLESS ltalia s,r,l. ISO 9001 - IGQ N" .9408 l b t
l { F l

28 of 132



APPENDICES                          SAFETY ANALYSIS OF THE LHCb VELO C02 SYSTEM 
 

 

 
 
 

 
 

 
 

Accumulator  
Pressure test report 

 
 

 

APPENDIX H 

29 of 132



RUSCH ARMADAC@ BV CALIBRATION LABORATORY (R. A. E. L. )
Laboratory Mechanical Quantit ies
C E R T I F I C A T E  O F  V A I .  I D A T I O N O

CERTIFICATE
T .  a .  g .
Date of val ibrat ion

EINTIRONMEIITAL COISDIT IONS
Temperature
Relat ive Humidity
Barometr ic pressure
Gravity

PURCHASER

TNSTRI'IIIENT
Manufacturer
Type
Model
Serial number

STAIiIDARD (S)

Manufacturer
Type
Serial number
Measuring range
Uncertainty
Traceabi l i ty

CALIBRAT]ON METHODE

RESULTS

:2005-VAL-PRESSURE VESSEL /  01
: F - 2 5 7
:  0 5 - O c t o b e r - 2 0 0 5

: R . 4 .  C . L
: T  =  l - 6 o C
rh= 482
P = 1-011- HPa
g  -  9 . 8 L 2 9 8 8 7 s  m / s ,

6
l _ o c
3 Z  r h
1 0  H P a
NKO Pr I I

Applicable instrument
Steward & Buchanan Ltd.
1 0 0  m m  /  4 "
n/a
0 -250  BarG
1_% FSO
R . A .  C .  L .

zPro258 /P=g/ s

Nikhef  BV,  Kru is laan 409,  1098 S,J ,  Amsterdam.
: t,he Netherl-ands
Pressure Vessel
Nikhef BV (see purchaser)
TVC- 51-
n /a
F257

Input pressure :
Barnett :
Dua l  33T /45T /78T /78 :
B8s6 /280D :
0 . 1  >  3 0 0  B a r G  :
0 . 0 2 0  ? R  :
E . A .  /  W r O  :

:According procedure

H e a d  R . A . C . L .

RUSCH HIJS. EN HEFTECHNIEKB.V.
Factorii 24 - 1689 AL Zwaag
Postbus 4128 - 1620 HC Hoorn

:Pe=170 BarG v/s Vt=300 s within requiireqfents
: Thith party Mr. Hans de Haan Ml

U I
t

ITNCERTAINTY :The reported uncertainty is based
On the standard uncertainty, mult ipl ied by a coverage factor of K=2
Which provides a confidance 1evel of approximately 95?.
The standard uncertainty is according E.A.

TRACEABILITY :The measurements have been
standards for which the traceabil i ty to ( int.er) national
been demonstrated towards the NKO / Rve ( E.A.)

DATE :05-October -2006
NAl, lE :  I r .  C. P.Veth Manager Metrology,
NAI,IE :Hans Haan Thi r th  par ty  (Pe x Vt)  = (1-70 BarG x 300 s)
Rusch  A rmadac@ Pos fbus  4128  L62O HC HOOI iN . -  +031 (0 )229 -2L259A .  Fax  +031 (O)229 -21 ,L439 .

volledige I certi-ficaat is toesestaan. Gedeelten van het
slechts gereproduceerd na schriftelijke toestemning van Rusch lArmadac@ Dit

r voorbehoud dat Rusch Armadac@ qener]ei aansprakeliikheid aanvaardt.

Reproductie van

wordt v erstrekt
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RUSCH ARMADAC@ BV CAI,IBRATTON
Laboratory MechanicaL
C E R T I F I C A T E  O F  V

L A B O R A T O R Y ( R . A . C . L . )
Quant i t ies

A L I D A T I O N O

CERTIFICATE
T .  a .  g .
Date of val ibration

EN\IIRONMENTAL COIIDITIONS
Temperature
Relative Humidity
Barometric pressure
Gravity

PURCHASER

INSTRIIMENT
Manufacturer
Type
Model
Serial number

STANDARD (S)
Manufacturer
Type
Serial number
Measuring range
Uncertainty
Traceabil i ty

CAIJIBRATION METHODE

RESULTS

:2006-VAL-PRESSURE VESSEL , /  02
z F - 2 5 6
: 0 5 - O c t o b e r - 2 0 0 6

:  R . A .  C .  t
: T  =  1 6 o C
: r h =  4 8 2
: P  =  1 0 1 1 -  H P a
: g  =  9 . 8 L 2 9 8 8 ' 7 5  m / s '

:Nikhef BV, Kruislaan
: the Netherlands
:Pressure Vessel
:Nikhef BV (see purchaser)
: TVC-51-
: n /  a
: F 2 5 6

:Input pressure
: Barnett
:Dua l  33T /45T /7BT /78
.88s6  /  2B0D
: 0 . 1 -  >  3 0 0  B a r G
: 0 . 0 2 0  ? R
: E . A .  /  n r O

6
1 0 c
3 Z  r h
1 0  H P a
NKO PT I I

4 0 9 ,  1 0 9 8  S J ,  A m s t e r d a m .

Applicable instrurnent
Steward & Buchanan Ltd.
1 0 0  m m  /  4 "
n/a
0 -250  BarG
1,% FSO
R . A .  C .  L  .

rements

execut

:According procedure zPro259/p=g/s

:Pe=170 BarG v/s  Vt=300 s wi th in
:Thith party Mr. Hans de Haan

ITNCERTAINTY : The reported uncertaj-nty is based
On the standard uncertainty, mult ipl ied by a coverage factor of K=2
Which provides a confidance leve1 of approximately 95%.
The standard uncert.ainty is according E.A.

TRACEABILITY :The measurement.s have been
st.andards for which the traceabil i ty to ( inter) national
been demonstrated towards the NKO / Rva ( E.A.)

NAl,lE : Hans de

s t

DATE :  05 -October-  2006
NAI4E : I r .  C . P r V e t h  M a n a g e r  M e t r o l o g y ,  H e a d  R . A . C . I J .

Thir th  par ty  (Pe x Vt)  = ( l -70 BarG x 300
4 l2A  1620  HC HOORN. -  +031 - (0 )229 -2L2698 .  Fax  +031 (0 )229 -211439 .

rapport en/of certificaat i6 toegestaan. cedeelten van het
caat mogen slechts worden gereproduceerd na schriftefijke toestenming van Rusch Armadac@ Dit

t v erstrekt onder voorbehoud dat Rusch Armadac@ generlei aansprakelijkheid aanvaardt.

RUSCH HIJS. EN HEFTECHNIEK B.V.
Factorij 24 - 1689 AL Zwaag
Postbus 4128-1620 HC Hoorn

Rusch
va.rl het
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Accumulator  
Declaration of Conformity F-256 / F-257 
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rurffurTh€ Nrtlond In.lii e for Nuclear Physica lnd

Knisl@ 409

Declaration of conformity
lssned in accordance with the

PRESSURE EQUIPMENT DIRECTIVE (PED)
9',7 /23/CE

we herby d@lde |nd jn conpliance with the above Di6tive, tnat the producr
beloe hs be.n ndufactued in accorde@ wnh 6e confomiw 6s6sma1 CAT lu
dd code De conslruclion dd Appdeils ! Pesion (coDAP). Pessrc lssl has bd
done by RUSCH AR}VIACDAC BV CAUBRATION LAARORY with cerlificde no.

2006-VAL-PRESSURE VESSEL / 02. Tvo main welds @ exmined by Ro.tgd
Tehniscne Dic$t (RTD) wiln the NDo-nelhod lwel 2 e@rdins the EN 47144?

wirh Elon no. ?4-2006-35-004 md N.215-2006-34-017

lDduot desnption: CO, Accumuhtor Pressure V€ssel
(MAw? 130 Bd / Vol. 14.2 Litq)

rmducr RereEne: F-256
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r,l)(ur
The Nrdond In.lttule for Nnclear Physi6 and

Declaration of conformity
Issu€d in accordance with tle

PRESSURE EQUIPMENT DIRECTIVE (PED)
97/23/CE

We h@by &clde lbai in conpliance wi$ the above Dirdrile, lbai tne product
below h6 hH nsrfactued in ecordsce wilh the ol'omity ssessmenl CAT Iu
md Code De Comlructior des Appffiils . Pression (CODAP) Pressrc lcsl has bccn
tlone by RUSCH AXMACDAC BV CAUBRATION LABRORY wiil certificde no.

2006-VAL-PRESSURE VESSE! / 01. Tvo min w€lds m exmined by Rontsd
Techliscne Didl (RTD) witn lne NDcmelhod level 2 @codins lhe EN 473134?

wiin repon no. 74-2006-35-004 md no.275-2446-34-011

P.odu.r de{ripr'oo. COr Accu mulrtor Pre$u re Vesel
(MAWP 130 Bs/Vol. 14.2 Litet

Prcdua Refcne: F-257
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Accumulator  
Calculation Accumulator volume and pressure 
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SWEP high pressure heat exchanger (DBDW16DW)
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Thermal efficiency and
Double Wall safety: the
BDW-type
This double-wall product is
designed for applications
where a leak can be crucial
and must therefore be
detectable. The design offers
the same compactness and
thermal performance as other
SWEP CBEs.

Ultra-high pressure units are
an excellent choice when the
design pressure of the system
is very high. This includes
applications such as carbon
dioxide heat pumps and
supermarket refrigeration. The
units are standard-pressure
units reinforced with a steel
frame held together by bolts.

Easy to choose the right
product solution
With SWEP's unique SSP
CBE, the SWEP Software
Package, you can do
advanced heat transfer
calculations yourself, and
choose the product solution
that suits your application
best. It's also easy to choose
connections and generate
drawings of the complete
product. If you would like
advice, or you would like to
discuss different product
solutions, SWEP offers all the
service and support your
need.

THIRD-PARTY APPROVALS
(selection)
SWEP BPHEs are generally
approved by below
certification organizations. 

Europe, Pressure Equipment
Directive (PED) 
America, Underwriters
Laboratories Inc (UL)
Japan, Kouatsu-Gas Hoan
Kyoukai (KHK)

Additionally SWEP holds
approvals from a vast variety
of other certification
organizations. For approval
information regarding a
specific product please
contact your local SWEP
representative. SWEP
reserves the right to make
changes without prior notice.

SWEP INTERNATIONAL AB
Box 105, SE-261 22 Landskrona, Sweden
Phone +46 418 40 04 00
Fax +46 418 292 95
Internet: www.swep.net
E-mail: info@swep.net

BDW16DW Ultra
high-pressure

STANDARD CONNECTIONS

For specific dimensions, or information about other types of
connections, please contact your SWEP sales representative.

Externally
Threaded

Connections
(Male)

Soldering
Connections

(Sweat
Connections)

TECHNICAL DATA

Max working pressure at 150ºC
(302F):

Inner circuit: 140 bar (2031psi)
Outer circuit: 140 bar (2031psi)

Test pressure: 210 bar (3046psi)
Min temperature: -10ºC (14F)
Max temperature: 150ºC (302F)
Max number of plates (NoP) 100
CBE weight 48.47+NoPx0.22kg

(106.9+NoPx0.5lbs)
Hold-up volume: inner circuit (NoP/2-1)x0.061 litres

((NoP/2-1)x0.002 ft3.)
Plate material: Parts in contact with fluid:

AISI 316
Parts not in contact with fluid:
AISI 304

Brazing material: Pure Copper
Standard connection material AISI 316

CAPACITY GRAPH

COMPACT BRAZED 
HEAT EXCHANGER

Measurements(mm) Tolerance
A 417 +2 /-2
B 159.5 +1 /-1
C 329 +1 /-1
D 72 +1 /-1
E 20.1 +0 /-0
F 84+2xNP +0.5% /-1.5%
G 0 +1 /-1

Port size F/P: 27mm

CBE port denomination

MATERIAL DISCLAIMER

The information and recommendations
in regards to the products are
presented in good faith, however,
SWEP makes no representations or
warranties as to the completeness or
accuracy of the information.
Information is supplied upon the
condition that the purchasers will make
their own determination as to the
products' suitability for their purposes
prior to use. Purchasers should note
that the properties of the products are
both application and material selection
dependent and that products
containing stainless steel, both 316
and 304 families, are still subject to
corrosion if used in unsuitable
environments. Purchasers should also
be advised that stainless steel from the
304 family can be more sensitive in
regards to corrosion than stainless
steel from the 316 family. By
purchasing products displayed here
upon SWEP disclaims all responsibility
due to corrosion of the products and/or
other materials attached to the
products and also for any damages
resulting from the use of the products.

Printed 2009-08-18
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Abnahmepr{ifzeugnis
I nspection Certificate

DIN
EN 102(X / 3.1 Zeugnb - Nr. W2003095-1

UTf"SFM Feinrnechsnik GmbH, Stagtsstrslso 5, 0-91773 A:/'a

Merinox B,V.
Postfach 23

NL-2950 Alblasserdam

K{ndsnauftrg:
Yourorder: 2OOSOi95 dd. .f4_O,t_Os

Unler A|lffrtg
Ourordel CFO(F095

U€fcrborfng ung:
Te,m6ofDcliveryi LtAuiaaqgbestetigung

Lleb|zult nd:
Dsliv€ry stst€: gegl0ht

8€or|derE Vg'glnbarurlgen I
Special bms:Prtl6gegenrtand: ]{lctlro.bndo Rofi .., Roffir|||bto

Obi€d Stahless deot lub€a / fttlnos
WerkstoaE
Metsial: L.4404 nEbflos
Po!llton
llom

flelrg.:
Quantily

ADmerrung (l|ml
sizs (rnm)

Toleian:.6r1
Tol€Ellce3

4,,{{t kg =
599 m

1 ,5O mm Ad. x
O,25 mrn Wdd.

D4
T3

Hechahlsche lvelb , Medranical Properties

Fq(mion
Item

Zrgftaligt"ll-Iensi€ 
sl4ingih

Rm Ntmnr'

ShEGkgraaEe
Yield str"nglh
Rp 0.2 N/mm'

Dehnrorg
ElongElion
v.

Hld.p.0frng
Hardrless
vickgra O.5

Olch|nelbprllt-
Leak proot leat
bar

Rauhlgl(giL
Foughneas
my

I 617
615

a7
N

8032
79,OO

clremltoho zulernmrrl*ung derEffi: - nr.:
cn€inic€l compoaillon (eccordng to yvorkB c€rtificato ofltegl mi|l, CaslNo.: 3t l|,ut,

c % l S i ? o l M n % l p % S % cr% |  Mo% |  M% |  n% |  re*  |  arx  I  r ' r  *  |  cux

o,014 0,390 | r.aso o,o26 0,0,0S B,$ l 2,1oo | 1122 1 | | | | o,zso
R|ngE||fdomrcliuch:
Rh! expan.lon t6st:

t(.nrErol4llrtt|ltgi
I'bd(ln9l

A|cm,.!d [aOfiontrotta:
Vlaual inep€ction tnd cor|tts, of dknefiBion: o.B,

Ardorr Plofunganl
Otharlsat* UTI€FU Feinmschadk cmbH

Zediliziert nact QS-9O00 urd DFr EN ISO g0ol i 2000
QsdltfiE(elle

91773 Aur6. 2aO6.06

Abn hm.: { /
14

Werks€aahvers|tndtoa
uar lol||ligsr, dal dlc ob.n s gstohrLn Rohr do tlrtrttsotngune@tter,
ll is certifod that th6 tubing liaied i!.bot€ h€s b6cn taalcd in Eccord;nod * h the'tsnt|s ot d;iiery and buno aafijf""f"rt,

t

vD 853 (QS) Anderung: I Eleklmnirch e.{eritlr Fo.|nuter
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A RUSCH ARMADAC@ BV CALIBRATION LABORATORY(R.A.C.L. )

RUSCH I
Laboratory Mechanical
C E R T I F I C A T E  O F

Quantit ies
V A L I D A T I O N O

CERTIFICATE
T .  a .  g .
Date of cal- ibration

EN1TIRONMENTAL COIIDITIONS
Temperature
Rel-ative Humidity
Barometric pressure
Gravity

PURCHASER

INSTRI'MENT
Manufacturer
T)pe
Model
Serial- number

STA}IDARD (S)
Manufacturer
Type
Serial number
Measuring range
Accuracy
Traceabil i ty

VALIDATTON METHODE

RESULTS

UNCERTAINTY
On the standard uncertainLy,
Which provides a confidence
The standard uncertainty is

2 2 0 O 7  - C = 5 6 1

:NIKHEF TERTIARY \ITCS CO2 circulat ion unit .
:29- ,January-  2007

: R . 4 .  C . L .
: T  =  N / A
: rh= N/A
: P  =  N / A
: 9  =  N / A

:NIKHEF BV AmsLerdam the Netherlands

: TERTIARY VTCS
:NIKHEF
:N/A
: N/A
:N /a

:Input pressure
:  ERIKS
: 1 0 0  M M  /  4 "
:N/A
: 0  -  2 5 0  B a r g
:  l - . 0  ?  F S O
: N K o / E . A .  L .

: N / A

:Accepted

1-70 barg x  300 sec

:The reported uncertainty is based
mult ipl ied by a coverage factor of K=2

level of approximat.ely 95*.
according EA.

TRACEABILITY :The measurements have been executed usj_ng
standards for whj-ch the traceabil i ty to ( int.er) national standards has
been demonstrated t.owards the NKO / nva ( E.A.)

DATE : 29-,January-2007
NAII {E :C.P.Veth Manager  Metro logy,  Head R.A.C.L.

Rusch Armadac@ Postbus 4128 3,620 Hc HooRN.-  +031(0) 229-2L2698. Fax +031 (o)22g.-
Reproductie van het volledige rapport en/of certificaat is toegestaan. Gedeelten:,
Rapport en/of certificaat mogen slechts worden gereproduceerd. na schriftelijke toe

ffiA'"mf'l I ;1,,*ffiffiart,
rapport en certificaat wordt werstrekt onder voorbehoud dat Rusch Armadac@ qenerlej
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A
RUSCH I

RUSCH ARIT{,ADAC@ BV CALIBRATION LABORATORY (R. A. C . L. )
Laboratory Mechanical
C E R T I F I C A T E  O F

Quantit ies
C A L I B R A T I O t r l O

CERTTFICATE
T .  a .  g .
Date of cal ibrat ion

EM/IRONMENTAL COIiIDIT IONS
Temperature
Relat ive Humidity
Barometr ic pressure
Gravity

PURCIIASER

\<NSTRTIMENT

Manufacturer
Type
Model
Serial number

STATiIDARD (S)

Manufacturer
Type
Serial number
Measuring range
Uncertainty
Traceabi l i ty

CALIBRATION METHODE

ESULTS

UNCERTAINTY
On t.he standard uncertainty,
Which provides a conf idence
The standard uncertainty is

: 2 0 0 7  - C = 5 5 9

: N I K H E F  /  P - 0 0 1 -
:3  O- . fanuary-2007

:  R . A .  C .  L .
: T  =  2 0 o C
: :t:h= 492
P  =  1 0 1 3  h P a
g  -  9 . 8 L 2 9 8 8 7 s  m / s ,

6
l - o c
3 Z  r h
l-0 hPa
NKO PT I I

NIKHEF BV Amsterdam the Netherlands

Pressure gauge 0-250 barg
ERIKS
4 "  (  1 0 O M M )
7 / 2 ' '  B S P  E N  8 3 7 _ 1
N/A WSN 1- .457L Klasse l - .0

fnput pressure
BARNETT LTD
94306] -
3 7  8 t / 7  4
5  -  3 0 0  B a r g
0 . 0 2 5 ?  R

: N K O / E . A . L .

:According procedure zPro258 / PS / S .

See achieved cal ibrat ion values
at  repor t  #  3233/  t  page.

:The reported uncertainty is based
mult. ipl ied by a coverage factor of K=2

leve1 of approximately 95%.
according EA.

TRACEABILITY :The measuremenLs have
standards for which the traceabil i ty to ( int.er) nati
been demonstrated towards the NKO / RvA ( E.A.)

DATE : 3O-,fanuary-2007
NAII IE :C.P.Veth Manager  Metro logy,  Head R.A.C.L.

Rusch  A rmadac@ Pos tbus  4128  L620  HC HOORN. -  +031 - (0 )229 -2L2698 .  Fax  +031 - (0
Reproduct.ie wan het volledige rapport en/of certificaat is toegestaan. Gedeelfen van
Rapport en/of certificaat mogen sfechts worden gereproduceerd na schrift.elijke

ang
has

Di t

rffiRb

rapport. en certificaat r,tordt verstrekt onder woorbehoud dau Rusch Armadac@ generlei vaardt.
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?agnumer...
Fabrikant...
T y p e , . . . . , . .
Beschrijviq
$erienirmer .
&reik ingang
Bereik uitgang:
l{aurkeuri$eid:
Tesl mdiw . I
Teryeratuur . :
Gravity ..,., :

ingqngs $tandaard

RACX/il-pEl02
B}${E'T TT!
943051
B$ DRIISAI.AIIS
3781114
5 . 300 bar

0.025 tR
!r2 t5.01
?0,00 0c

9,81298875 n/s,

. $TANDMRn

I<Af., I BR.A:T :E E SEAP POR":r
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ilrlrEr / p-001
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100t0{ I B{ 83?-1
PNES$Uru ilDIgATOR
H1A flSr'1.45n
0 - 250 bar
0 - 250 bar
1f fS
fl2
20.00 rc

9.812988?5 mis'

TNSTRIIMF'NT

YNGANG OP
bar
0 .00000

49.99875
99.99875

149.99875
199.99875
249.99875

INGANG NETR AFLTZING OP AFLIZING NTER
n i n bar  bar

FOUT OP
fi of Ful I Scale

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

FOUT NEIR
fi of [u]l  Sga.le

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

0 .00000
49.99875
99.99875

L49.99875
199.99875

0 . 0
50 .0

100 .0
150 .0
200.0
250.0

0 . 0
q n n

100 .0
150 .0
200 .0

s

t

tr

f

L

- _ - - _ _ _ _ _ - - + _ - _ _ _ _ - - _ _ _ + _ _ _ _ _ _ _ _ - _ - r - _ _ - _ _ - - - - - r _ _ - _ _ _ _ - _ _ _ F _

50 100 150 200 250

_ U P

PRFSSURE INDICATOR IS CALIBRATTD I^JITH N2.6.0
THE GAUGT TAG = # NIKHTF / P-001.

Klant ref.

Onze ref.

Kl antnaam

Rapportnununer.

Gekalibreerd door

P/0:39559 /25-AF2AAT C. P. VETH

2407.P20.00040/C*559 Kal. datum : 30t L/2A07

NIKFTF BV AMSTERDAI"I HOLLAND

3233

ffiR")
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A RUSCH AR![,,ADAC@ BV CALIBRATION I,ABORATORY (R.A. C. L. )

RUSCH I
Laboratory
C E R T I F I

Mechanical

C A T E  O F
Quantit ies

C A L I B R A T I O r y O

CERTIFICATE
T .  a .  g .
Date of  ca l ibrat ion

EN\IIRONMENTAL COIIDITIONS
Temperature
Relative Humidity
Barometric pressure
Gravit.y

PURCHASER

'<NSTRUMENT
Manufacturer
Type
Model
Seria1 number

STA}IDARD (S)
Manufacturer
T)pe
Serial number
Measuring range
Uncertainty
Traceabil i ty

CATIBRATION METHODE

\-EsuLTs

I'NCERTAINTY
On the standard uncertainty,
Which provides a confidence
The standard uncertainty is

: 2 0 0 7  - C = 5 5 0

: N T K H E F  /  P - O O 2
:29- , fanuary-  2OO7

:  R . A .  C . L .
: T  =  2 O o C
:  rh=  48?
: P  =  1 - 0 1 3  h P a
: 9 [  =  9 . 8 L 2 9 8 8 7 5  m / s '

:NIKHEF BV Amsterdam

: P r e s s u r e  g a u g e  0 - 2 5 0
: ERIKS
: 4 "  ( 1 0 O M M )
: ! / 2 "  B S P  E N  8 3 7 - 1
: N / A  w S N  l - . 4 5 7 L  K l a s s e  1 . 0

Input pressure
BARNETT LTD
9 4 3 0 6 L
3 7  8 L / 7  4
5  -  3 0 0  B a r g
0 . o 2 5 ?  R

: N K O / E . A . I J .

:According procedure zPro258 /Pg / S .

: See achieved cal- ibration values
:dt  repor t  #  3234/  t  page.

:The reported uncertainty is based
mult ipl ied by a coverage factor of K=2

level of approximately 95?.
according EA.

have bee
nat i

5
1 0 c
3 ?  r h
10 hPa
NKO PT II

the Netherlands

barg

TRACEABILITY :The measurements
standards for which the traceabil i ty to ( inter)
been demonstrated towards the NKO / nva ( E.A.)

us ing
has

Dit

DATE : 3 0-,January-2007
NAITIE :C.P.Veth Manager  Met . ro logy,  Head R.A.C.L.

Rusch Armadac@ Postbus 4l -28 1520 HC HOORN.- +031(0)229-2L2598. Fax +031-(O\229-
Reproductie van het wolledige rappor! en/of certificaat is toegestaan. Gedeel
Rapport en/of certificaat mogen slechts worden gereproduceerd na schriftelijk
rapport en certificaat wordt verstrekt onder voorbehoud dat. Rusch Armadac@

Armadac@
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Tagnumner...
fabrilant...
T y p e . ' . . . . ' .
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5
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.\

2
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t r  1

C f i

i ^ - t
t! -2

-3

- a
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50  100  150 200 ?5o
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Neer
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[^JTH N2-6.0

Klant ref. ;

Onze ref. :

Kl antnaam :

P/0:39559 25-01 -20A7

2407 .p20.00040/c:560

NIKHEF BV AMSTTRDM HOLLAND

Gekalibreerd door

C.P.  VTTH

Kal. datum : 29/ L/2A07

Rapportnuffiner. : 3234
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{. Vaste gegevens over en van de koelinstallatie

GEGEVENS EIGENAARIGEBRU IKER

Naam

Bezoekadres
postcode + plaats

Postbus

Postcode postbus

Telefoonnummer

Faxnummer

Naam contactpersoon

Nikhef

Kruislaan 409

1009 DB

BOX 41882

02&5922000

02&5925156

Bart Ver{aat

GEGEVENS LEVERANC IER/INSTALLATEU R (inbedrijfstelling installatiei

STEK{egistratienummer

Naam

Adres
pos{code + plaats

Telefoonnummer

Faxnummer

Naam conta€fpersoon

Oldemummer

w1375

Wagenaar koeltechniek

ZaadmartrlT

1681 PD ZWAAGDIJK

o22&ffi7 #7

0228-564942

C. Wagenaar

1(F08

GEGEVENS INSTALLATEUR

STEK-reg istratien u mmer

Naam

Adrcs
postcode + plaats

Telefoonnummer

Faxnummer

Naam contactpersoon

O nd erfi o udsco ntrac{n u m me r

(periodieke controle/re paratie van de install atie)

w1375

Wagenaar koeltechniek

Zaad,mar|r.ilT

1681 PD ZWAAGDIJK

o228-ffi7 ffiT

a22&564942

C- Wagenaar

1 x perjaar
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4. Dru kbeproevin gs-fUacu meer- en vu I bewiisldocu ment

Algemeen

lnstallatielidentificatienr. Koelinstallatie

Drukbeproeving

De complete installatie{ is drukbeproefd
bij een afpersdruk

Beproevingsdruk Llgedeelte

Beproevingsdruk HD-gedeelG

Druktijd giid dat de proefdruk xordt gefrandhaafd)

Gedurende de beproeving is de installatie op lekdichtheid en vervorming gecontroleed-
De lekdichtheidscontrole is uitgevoerd d.m.v. een visuele controle van de drukken en
m.b.v. lekopsporingsmiddelen. De installatie is lekdicht bevonden en er zijn geen
vervormingen

Vacumeren en vullen

De complete installatie is gevacumeerd conform de RLK'97

Installaties met koudemiddelvulling < 10 kg

- bereikte vaculimdruk
- standtijd'

: 1060&2

: 23 bar

: 23ba bar/kP*

: 23ba bar/kPf

; 24 uren 2A min.

lnstallaties met koudemiddelvulling > 10 en < 200 kg

- bereikte vacutimdruk :

- aantal maalgebroken met M :

- standtijd3 : uren

lnstallaties met koudemiddelvulling > 200 kg

- bereikte vacu0mdruk :
- aantal maalgebroken met N2 :

- standtijd : uren

hoeveelheidkoudemiddeltoegevoegd: Hoeveelheid

Totale hoeveelheid koudemiddelvulling van de insfiallatie

Naam leverancier/installateur

Naam CFK- monteur

Diploma nummer

Datum

Handtekening
t' '5""

r lndien insfallatiedelen. dan de delen lpelnen. De tekst moet daffiEngen worden dmr:
De volgende installatiedelen ziin drukbeproefd bii een afpersdruk:

onderdelen afpersdruk

'O*n"i"n 
"tt 

niet rran toepassing is 1 bar = 100 kPa
3 tiid dat vacuiim vrordt gefrardhafd 27A Pa = 2Ton = 2000 Micron

: 198pa

: 2,5 uren

PalTonlMicron

min. (minimaal30)

PalTon/Micron2

(minimaallx)

min. (minimaal60)

PalTon/Micron2

(minimaal2x)

min. (minimaal90)

Tijdens het vacumeren is een druk in delhet installatie/installatiedeel van mider dao 274 Pa
bereikt en deze druk kon gedrurende de vereiste standtijd gehandhaafd wotden

Tijdens het vullen is de volgende
Type koudemiddel : R 507a

: 5,4k9

: 5,4kg

kg

kg

Wagenaar koeltechniek

C. Wagenaar

EO 2846

25-5-2447
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5. Lekdichtheids-Jlnstallatiecontrole bewiisldoeu ment
Algemeen

lnstallatiefidentificatienr.koelinstalttie : 1060&2

Lekdichtheidscontrole

De instattatie is gecontroleed op conecf functioneren en lekdichtheid na het in werking
stellen van de installatie. De lekdetectie is uitgevoerd met een lekdetector waarvan de
detectiqrens ten minste 5 p.p-m. bedraagt.
De lekdichtheidscontrole is conform RLK97 uitgevoerd.
De instattatie bleek geheel tekdicht te zijn tijdens deze controle-

lnstallatiecontrole

Naam leverancier/installateur

Type koelinstallatie

Typekoudemiddel

Totale hoeveelheid
koudemiddelvulling
Hoogste tempratuur*

Hoogsle druk*

Laagste temperatuuf

Laagste druk*

Afblaasdruk ontlastoqaan(alg.)'

Afblaasdruk veiligheidsklet'

Afblaasdruk ontlastklet'

Nominale breek(bars$druk breekplaat2

Aanwezig bedien ingsvoorschrift

Bij dit certificaat horen:

Naam leverancier fi nstallateur

Naam CFK-monteur

Diplomanummer

Controle datum

Handtekening

Wagenaar koelteehniek

Dx koelinstallatie

R 507s

5,4 kg

52

25BAR
-40

0,48

27

25

kg

"c
barlkPan

"c
bar/kPat

bar/kPao

bar/kPa'

barlkPal

- druk/keuringsbew$zenfdocumenten installatiedelen3
- drukbeproevingsbewijs'/document3
- lekdichtheidscontrole-bewijs/document3
- vacumeer- en vulprocdurehwijs/document3

De gehele ins{altatie is in orde bevonden confonn de Regeling Lekdichtheidsvoorschriften
Koelinstallaties 1 997.

COMPRESSOR barjkPan

ja (als inhoud 2300 kg)/ neei

: Wagenaarkoeltechniek

: C. Wagenaar

: EO2846

1 doorhabn wat nir* van toeps*lg b 1 k= 100 kPa
2 voorzover aaft,veuit (een ontdorgmn kan ook een pressodaat ziin)
3 nietvantoepirq fti bryl<te irta$diecorilrde
* Dit zijn de gemdert'g€cffifoberde waanbn @ns inbedrijfstelling van de koelinstallatie, b.v.:

a) De ra,erkel$ke arb- en pasdd< en orereerd<ard{p temPeratuur
U1 De maximate waarde an de hogedruleiife en de minirnale waarden aan de lagedrukiide die tiidens normaal

bedrijf ku*nen voorkornen
c) De ingestelde $,aarden \|an de hog€- en hgedruk pressostaten-
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{. Vaste gegevens over en van de koelinstallatie

GEGEVENS

Naam

Bezoekadres
postcode + plaats

Postbus

Postcode postbus

Telefoonnummer

Famummer

Naam contactpersoon

EIGENAAR/GEBRUIKER

Nikhef

Kruislaan 409

1009 DB

BOX 41882

020-5922000

020-5925156

Bart Verlaat

GEGEVENS LEVERANC I ERII NSTALLATEU R (inbedrijfslelling installatie)

STEKgeg istratienummer

Naam

Adres

Poslcode + plaats

Telefoonnummer

Faxnummer

Naam contadpersoon

Ordemummer

w1375
Wagenaar koeltechniek
ZaadmarktlT

1681 PD ZWAAGDIJK

o228-ffi7 567

a228-564942

C. Wagenaar

1ffi08

GEGEVENS INSTALLATE

STEK-reg islratien u m mer

Naam

Adres
postcode + plaats

Telefoonnummer

Faxnummer

Naam contadprsoon

Onderhoudscontractn u m mer

UR (periodieke controle/re paratie va n d e i nstal I atie)

w1375

Wagenaar koeltechniek

ZaadmarKlT

1681 PD ZWAAGDIJK

9228-ffi7 567

o228-ffi4942

C. Wagenaar

1 x perjaar
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4. Drukbeproevi n gs-IVaeu meer- en vu I bewiisldocu ment

Algemeen

lnstallatie/identifi catienr. Koelinslallatie

Drukbeproeving

De complete installatier is drukbeproefd
bij een afpercdruk

Beproevingsdruk LD-gedeelte

Beproevingsdruk HD-gedeelte

Druktijtl ftijd dat de proefdruk wordt gehandhaafd)

- bereikte vacuiimdruk
- standtijd'

Naam leverancier/installateur

Naam CFK- monteur

Diploma nummer

Datum

Handtekening

'doorhalen wat niet van toepassing is
'tijd dat \.acuUm lvordt gehandhaafd

Gedurende de beproeving is de installatie op lekdichtheid en vervorming gecontroleerd.
De lekdichtheidscontrole is uitgevoed d.m.v. een visuele controle van de drukken en
m.b.v. lekopsporingsmiddelen. De installatie is lekdicht bevonden en er zijn geen
vervormingen

Vacumeren en vullen

De complete in$allatie is gevacumeerd conform de RLK'97

Installaties rnet koudemiddelvulling < 10 kg

bar/kP*

bar/kPf

min.

PalTon/Micron

min. (minimaal30)

1060&1

23 bar

23ba

23 ba

24 uren 10

: 196pa

: 2,5 uren

lnstallaties met koudemiddelvulling ) 10 en < 200 kg

- bereikte vacuilmdruk
- aantal maalgebroken met N2
- standtijd"

Installaties met koudemiddelvulling > 200 kg

- bereikte vacuiimdruk
- aantal maal gebroken met M

- standtijd

Tijdens het vacumeren is een druk in de/het ins{allatie/installatiedeel van mider dan27A Pa
bereikt en deze druk kon gedrurende de vereiste standtijd gehandhaafd worden

Tijdens het vullen is de volgende 
Type koudemiddel

hoeveelheidkoudemiddeltoegevoegd: Hoeveelheid

Totate hoeveelheid koudemiddelvulling van de installatie

PalTon/Micron2

(minimaal 1x)

uren min. (minimaal60)

Pa/TonlMicronz

(minimaal2x)

uren min. (minimaal90)

: R 507a

: 2,9k9 kg

: 2,9k9 kg

Wagenaar koeltechniek

C. Wagenaar

EO 2846

' lndien insfiallatiedefen, dan de delen noemen- De tekst moet dan vervangen worden door:

De volgende instaltatiedelen zijn drukbeproefd bij een afpersdruk:
onderdelen afPersdruk

1  b a r = 1 S k P a
27A ?a = 2 Tar = 2000 Micron
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5. Lekd iehtheids-/t nstal tatiecontro le bewiisldocu ment
Algemeen

lnstaltatielidentificatienr,koelinstalttie : 1060&1
Lekd ichtheidscontrole

De installatie is gecontroleerd op core€t fsn€fioneren en lekdichtheid na het in werking
stelten van de installatie. De lekdetectie is uitgevoerd met een lekdetector waarvan de
detediegrens ten minste 5 p.p.m. bedraagt.
De lekdichtheidscontrole is conform RLK97 uitgevoed.
De installatie bleek geheel lekdicht te zijn tijdens deze controle.

lnstallatiecontrole

Naam leverancierlinsfi a llateur

Type koelinstallatie

Typekoudemiddel

Totale hoeveelheid
koudemiddelvulling

Hoogste temperatuur*

Hoogs{e druk*

Laagste temperatuuf

Laagste druk*

Afblaasdruk ontlastotgaan(alg.)2

Afblaasdruk veiligheidsklef

Afblaasdruk ontlastklet'

Nominale breek{barst)druk breekplaatz

Aanwezig bedieningsvoorcchrift

Bij dit certificaat horen:

Wagenaar koeltechniek

Dx koelinstallatie

R 507a

2,9 kg

52

25BAR
-40

O,4BA

27

25

kg

"c
barlkPan

"G

bar/kPa'

barlkPan

barlkPan

bar/kPai

COMPRESSOR barlkPan

ja (als inhoud 2300 kg)/ neeo

- druUkeuringsbewijzen/documenten installatiedelen3
- drukbeproevingsbewijsldocument3
- lekdichtheidscontrole-bewijs/documentl
- vacumeer- en vulprocedurebwijsldocumentl

De gehele installatie is in orde bevonden conform de Regeling Lekdichtheidsvoorschriften
Koelinstallaties 1 997.

Naam leverancier /installateur

Naam CFK-monteur

Diplomanummer

Controle datum

Handtekening

f ffiiabn srat nid mn tryssirg is 1 bar= 10O
2 voozover aanre(; (een ontlastorgaan kan ook een pr*sostaat zijn)
3 niet van toepassirg t*j nepe*te installatiecontrob
* Dit zijn de gemetenlgreconholeerde waarden tijdens inbedrijfstelling van de koelinstallatie, b.v.:

a) De werkelijke adgi en persdruk en orsetkordigre temperatuur
b) De maximab waarde an de trogedruleijde en de minimale waarden aan de lagedruleijde die tijdens normaal

bedrijf kunnen voorkornen
c) De ingestelde waarden nan de hogre.en bgedruk pressmtaten.

: Wagenaarkoeltechniek

: C. Wagenaar

: EO2846
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Transfer tube (SIMIN) 
EDMS 699623 test report 
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Valves
C02 Cooling System

Code PVSS Identifier Part number Function

Operating 
Pressure 

(Bar)

Maximum 
Design 

Pressure 
(Bar)

Minimum 
design 

temp. (°C)

Maximum 
design 

temp. (°C)

Pressure 
setting 
range 
(Bar)

Orifice 
(mm)

Manual 
Control

Output 
signal

TL_VL001 Manual2WayValve Swagelok SS-4UW-TW Transfer tube shutt-off 100 172 -29 343 NA 4.4 Proportional NA
TL_VL002 ManualRegulatingValve Swagelok SS31RS4 (Modified) Liquid expansion 100 212 -65 343 NA 1.6 Proportional NA
TL_VL003 Manual2WayValve Swagelok SS-4UW-TW Test evaporator inlet 100 172 -29 343 NA 4.4 Proportional NA
TL_VL004 Manual2WayValve Swagelok SS-4UW-TW Evaporator inlet 100 172 -29 343 NA 4.4 Proportional NA
TL_VL006 Manual2WayValve Swagelok SS-6UW-TW Test evaporator outlet 100 172 -29 343 NA 7.1 Proportional NA
TL_VL007 Manual2WayValve Swagelok SS-58SW8T Check valve 100 307 -53 176 NA 11.1 NA NA
TL_VL008 Manual2WayValve Swagelok SS-6UW-TW Transfer tube shutt-off 100 172 -29 343 NA 4.4 Proportional NA
TL_VL009 Manual2WayValve TBV Tert. vacuum evacuation 2 NA NA NA NA NA Proportional NA
TL_VL101 Manual2WayValve Swagelok SS-43GHLVCR4 Transfer tube shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TL_VL102 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left VTCS shutt-off 100 172 -53 37 NA 4.8 Position switch
TL_VL103 Automatic3WayValve Swagelok SS-43GXVCR4-42dcx 3-way Condenser selection 100 172 -53 37 NA 4.8 Position switch
TL_VL104 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Accumulator shutt-off 100 172 -53 37 NA 4.8 Position switch
TL_VL105 Manual2WayValve Swagelok SS-43GHLVCR4 Filling port 100 172 -53 37 NA 4.8 Open/Close NA
TL_VL106 Manual2WayValve Swagelok SS-43GHLVCR4 Pump shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TL_VL107 Manual2WayValve Swagelok SS-43GHLVCR4 Filling port 100 172 -53 37 NA 4.8 Open/Close NA
TL_VL108 Manual2WayValve Swagelok SS-43GHLVCR4 Pump shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TL_VL109 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc By-pass 100 172 -53 37 NA 4.8 Position switch
TL_VL110 ManualRegulatingValve Swagelok SS31RS4 Liquid expansion 100 212 -65 343 NA 1.6 Proportional NA
TL_VL111 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left VTCS shutt-off 100 172 -53 37 NA 4.8 Position switch
TL_VL112 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Liquid vent 100 172 -53 37 NA 4.8 Position switch
TL_VL113 Manual2WayValve Swagelok SS-43GHLVCR4 Transfer tube shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TR_VL001 Manual2WayValve Swagelok SS-4UW-TW Transfer tube shutt-off 100 172 -29 343 NA 4.4 Proportional NA
TR_VL002 ManualRegulatingValve Swagelok SS31RS4 (Modified) Liquid expansion 100 212 -65 343 NA 1.6 Proportional NA
TR_VL003 Manual2WayValve Swagelok SS-4UW-TW Test evaporator inlet 100 172 -29 343 NA 4.4 Proportional NA
TR_VL004 Manual2WayValve Swagelok SS-4UW-TW Evaporator inlet 100 172 -29 343 NA 4.4 Proportional NA
TR_VL006 Manual2WayValve Swagelok SS-6UW-TW Test evaporator outlet 100 172 -29 343 NA 7.1 Proportional NA
TR_VL007 Manual2WayValve Swagelok SS-58SW8T Check valve 100 307 -53 176 NA 11.1 NA NA
TR_VL008 Manual2WayValve Swagelok SS-6UW-TW Transfer tube shutt-off 100 172 -29 343 NA 4.4 Proportional NA
TR_VL009 Manual2WayValve TBV Tert. vacuum evacuation 2 NA NA NA NA NA Proportional NA
TR_VL101 Manual2WayValve Swagelok SS-43GHLVCR4 Transfer tube shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TR_VL102 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left VTCS shutt-off 100 172 -53 37 NA 4.8 Position switch
TR_VL103 Automatic3WayValve Swagelok SS-43GXVCR4-42dcx 3-way Condenser selection 100 172 -53 37 NA 4.8 Position switch
TR_VL104 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Accumulator shutt-off 100 172 -53 37 NA 4.8 Position switch
TR_VL105 Manual2WayValve Swagelok SS-43GHLVCR4 Filling port 100 172 -53 37 NA 4.8 Open/Close NA
TR_VL106 Manual2WayValve Swagelok SS-43GHLVCR4 Pump shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TR_VL107 Manual2WayValve Swagelok SS-43GHLVCR4 Filling port 100 172 -53 37 NA 4.8 Open/Close NA

TR_VL108 Automatic3WayValve Swagelok SS-43GXVCR4-42dcx
Pump shutt-off/TLR pump 
cooling 100 172 -53 37 NA 4.8 Position switch

TR_VL109 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc By-pass 100 172 -53 37 NA 4.8 Position switch
TR_VL110 ManualRegulatingValve Swagelok SS31RS4 Liquid expansion 100 212 -65 343 NA 1.6 Proportional NA
TR_VL111 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left VTCS shutt-off 100 172 -53 37 NA 4.8 Position switch
TR_VL112 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Liquid vent 100 172 -53 37 NA 4.8 Position switch
TR_VL113 Manual2WayValve Swagelok SS-43GHLVCR4 Transfer tube shutt-off 100 172 -53 37 NA 4.8 Open/Close NA
TLR_VL001 Manual2WayValve Swagelok SS-4UW-TW Left rigth inter connect 100 172 -29 343 NA 4.4 Proportional NA
TLR_VL002 Manual2WayValve Swagelok SS-6UW-TW Left rigth inter connect 100 172 -29 343 NA 7.1 Proportional NA
TLR_VL101 Automatic3WayValve Swagelok SS-43GXVCR4-42dcx Spare pump 100 172 -53 37 NA 4.8 Position switch
TLR_VL107 Manual2WayValve Swagelok SS-43GHLVCR4 Filling port 100 172 -53 37 NA 4.8
TLR_VL109 Automatic3WayValve Swagelok SS-43GXVCR4-42dcx 3-way Condenser selection 100 172 -53 37 NA 4.8 Position switch
TLR_VL110 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left-rigth liquid inter connect 100 172 -53 37 NA 4.8 Position switch
TLR_VL111 Automatic2WayValve Swagelok SS-43GHLVCR4-42dc Left-rigth vapor inter connect 100 172 -53 37 NA 4.8 Position switch
SA_VL101 Manual2WayValve Danfoss GBC10S/009G7051 Compressor section shutt-off 20 48 -40 150 NA TBD
SA_VL102 SelfRegulatingValve Danfoss NRD/020-1132 Condenser control 20 28 -45 130  1.4 - 3 TBD
SA_VL103 ManualRegulatingValve Danfoss/KVR-12/034L0093 Condenser pressure control 20 28 -45 130  5 - 17.5 TBD
SA_VL104 Manual2WayValve Integral in SA-AC102 Liquid line shutt-off

SA_VL106 AutomaticRegulatingValve
Danfoss AKV 10-
2/068F1164+018F6701

Evaporator expansion valve and 
shutt-off valve 20 42 -60 60 NA 0.65

SA_VL107 Manual2WayValve Integral in SA-VL108 Schrader valve 20 TBV TBV TBV NA TBD
SA_VL108 Manual2WayValve Danfoss GBC12S/009G7052 Evaporator shutt-off 20 48 -40 150 NA TBD

SA_VL110 AutomaticRegulatingValve
Danfoss AKV 10-
2/068F1164+018F6701 Expansion valve 20 42 -60 60 NA 0.65

SA_VL111 Manual2WayValve Integral in SA-VL112 Schrader valve 20 TBV TBV TBV NA TBD
SA_VL112 Manual2WayValve Danfoss GBC12S/009G7052 Evaporator shutt-off 20 48 -40 150 NA TBD

SA_VL114 AutomaticRegulatingValve
Danfoss AKV 10-
1/068F1161+018F6701

Evaporator expansion valve and 
shutt-off valve 20 42 -60 60 NA 0.5

SA_VL115 Manual2WayValve Integral in SA-VL116 Schrader valve 20 NA
SA_VL116 Manual2WayValve Danfoss GBC12S/009G7052 Accu evaporator shutt-off 20 48 -40 150 NA TBD
SA_VL117 ManualRegulatingValve Danfoss KVP-12 Accu evaporator pressure 18 28 -45 130  0 - 7 NA

SA_VL119 AutomaticRegulatingValve
Danfoss AKV 10-
1/068F1161+018F6701 Expansion valve 20 42 -60 60 NA 0.5

SA_VL120 Manual2WayValve Integral in SA-VL121 Schrader valve 20 NA
SA_VL121 Manual2WayValve Danfoss GBC12S/009G7052 Accu evaporator shutt-off 20 48 -40 150 NA TBD
SA_VL122 ManualRegulatingValve Danfoss KVP-12 Accu evaporator pressure 18 28 -45 130  0 - 7 NA
SA_VL123 Manual2WayValve Danfoss GBC22s/009G7055 Gas line shutt-off 20 48 -40 150 NA
SA_VL124 Manual2WayValve Integral in SA-PM101 Compressor Suction shut-off
SA_VL125 Manual2WayValve Integral in SA-PM101 Compressor discharge shut-off
SA_VL126 Manual2WayValve Integral in SA-VL101 Schrader valve
SA_VL127 Manual2WayValve Integral in SA-VL104 Schrader valve
SA_VL128 Manual2WayValve Integral in SA-VL123 Schrader valve
SB_VL104 Manual2WayValve Integral in SB-AC102 Liquid line shutt-off

SB_VL106 AutomaticRegulatingValve
Danfoss AKV 10-
2/068F1164+018F6701

Evaporator expansion valve and 
shutt-off valve 20 42 -60 60 NA 0.65

SB_VL107 Manual2WayValve Integral in SB-VL108 Schrader valve 20 TBV TBV TBV NA TBD
SB_VL108 Manual2WayValve Danfoss GBC12S/009G7052 Evaporator shutt-off 20 48 -40 150 NA TBD

SB_VL110 AutomaticRegulatingValve
Danfoss AKV 10-
2/068F1164+018F6701 Expansion valve 20 42 -60 60 NA 0.65

SB_VL111 Manual2WayValve Integral in SB-VL112 Schrader valve 20 TBV TBV TBV NA TBD
SB_VL112 Manual2WayValve Danfoss GBC12S/009G7052 Evaporator shutt-off 20 48 -40 150 NA TBD

SB_VL114 AutomaticRegulatingValve
Danfoss AKV 10-
1/068F1161+018F6701

Evaporator expansion valve and 
shutt-off valve 20 42 -60 60 NA 0.5

SB_VL115 Manual2WayValve Integral in SB-VL116 Schrader valve 20 NA
SB_VL116 Manual2WayValve Danfoss GBC12S/009G7052 Accu evaporator shutt-off 20 48 -40 150 NA TBD
SB_VL117 ManualRegulatingValve Danfoss KVP-12 Accu evaporator pressure 18 28 -45 130  0 - 7 NA

SB_VL119 AutomaticRegulatingValve
Danfoss AKV 10-
1/068F1161+018F6701 Expansion valve 20 42 -60 60 NA 0.5

SB_VL120 Manual2WayValve Integral in SB-VL121 Schrader valve 20 NA
SB_VL121 Manual2WayValve Danfoss GBC12S/009G7052 Accu evaporator shutt-off 20 48 -40 150 NA TBD
SB_VL122 ManualRegulatingValve Danfoss KVP-12 Accu evaporator pressure 18 28 -45 130  0 - 7 NA
SB_VL124 Manual2WayValve Integral in SB-PM101 Compressor Suction shut-off
SB_VL125 Manual2WayValve Integral in SB-PM101 Compressor discharge shut-off
SB_VL126 Deleted
SB_VL127 Manual2WayValve Integral in SB-VL104 Schrader valve
SB_VL128 Manual2WayValve Integral in SB-VL123 Schrader valve
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Ordering #: SS-58SW8T

Description: SS Lift Check Valve, 2.20 Cv, 1/2 in. TSW

Availability: Call for Availability

Specification Summary

Lift Check Valves

General  
Body Material Stainless Steel
Connection 1 Size 1/2 in.
Connection 1 Type Tube Socket Weld
Connection 2 Size 1/2 in.
Connection 2 Type Tube Socket Weld
eClass 37010801
UNSPSC Code 40141601

All trademarks shown are owned and registered by Swagelok Company, unless otherwise noted.

© 2006 Swagelok Company, Elgiloy - TM Elgiloy Specialty Metals, SAF 2507 - TM Sandvik AB

Caution: Do not mix or interchange valve components with those of other manufacturers.

Safe Product Selection: When selecting a product, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility, 
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

REVIEW PRODUCT CATALOG FOR COMPLETE SPECIFICATIONS INCLUDING WARNINGS AND CAUTIONS.

Nederland Sales & Service B.V.
Coenecoop 770

www.swagelok.com ®

2741 PW Waddinxveen
The Netherlands
31-(0)182-624060

6/14/2007 3:15:20 AM
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Ordering #: SS-4UW-TW

Description: SS Secondary Packed Bellows-Sealed Valve, Welded, Spherical Stem Tip, 1/4 in. TSW 
and 3/8 in. TBW

Availability: Call for Availability

Specification Summary

Secondary Packed Bellows Valves, Manual and Actuated, up to 1200°F [648°C]

General  
Actuator Type Manual
Body Material Stainless Steel
Body Type Straight
Flow Pattern Straight (2-way)
Service Class General
End Connections  
End Connection 1 Size 1/4 in
End Connection 1 Type Tube socket weld
End Connection 2 Size 1/4 in
End Connection 2 Type Tube socket weld
Handle  
Handle Color Green
Handle Style Aluminum bar
Options  
Bellows Material 347 Stainless Steel
Body Seal Welded
Cleaning Swagelok SC-10
Gasket None
Packing Grafoil®
Stem Type Spherical
Surface Finish Standard
Testing Helium leak testing according to SCS-00020
Stem Tip Material Cobalt based alloy
Ratings  
Max Temperature with Pressure Rating 900°F @ 600 PSIG /482°C @ 41.3 BAR
Room Temperature Pressure Rating 100°F @ 2500 PSIG /172 @ BAR 37°C

All trademarks shown are owned and registered by Swagelok Company, unless otherwise noted.

© 2006 Swagelok Company, Elgiloy - TM Elgiloy Specialty Metals, SAF 2507 - TM Sandvik AB

Caution: Do not mix or interchange valve components with those of other manufacturers.

Safe Product Selection: When selecting a product, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility, 
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

REVIEW PRODUCT CATALOG FOR COMPLETE SPECIFICATIONS INCLUDING WARNINGS AND CAUTIONS.

Nederland Sales & Service B.V.
Coenecoop 770

www.swagelok.com ®

2741 PW Waddinxveen
The Netherlands
31-(0)182-624060

6/14/2007 2:59:46 AM
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Temperature Transmitters
C02 Cooling System

Code PVSS Identifier Part number Function Classification
TL_TT001 TemperatureTransmitter PT100 TL_HX001 Liquid inlet
TL_TT002 TemperatureTransmitter PT100 TL_HX001 block 1
TL_TT003 TemperatureTransmitter PT100 TL_HX001Dry-out monitoring Monitoring
TL_TT004 TemperatureTransmitter PT100 TL_HX001 Vapor outlet
TL_TT005 TemperatureTransmitter PT100 TL_HX002 Dry-out monitoring Monitoring
TL_TT006 TemperatureTransmitter PT100 TL_HX003 Dry-out monitoring Monitoring
TL_TT007 TemperatureTransmitter PT100 TL_HX004 Dry-out monitoring Monitoring
TL_TT008 TemperatureTransmitter PT100 TL_HX005 Dry-out monitoring Monitoring
TL_TT009 TemperatureTransmitter PT100 TL_HX006 Dry-out monitoring Monitoring
TL_TT010 TemperatureTransmitter PT100 TL_HX007 Dry-out monitoring Monitoring
TL_TT011 TemperatureTransmitter PT100 TL_HX008 Dry-out monitoring Monitoring
TL_TT012 TemperatureTransmitter PT100 TL_HX009 Dry-out monitoring Monitoring
TL_TT013 TemperatureTransmitter PT100 TL_HX010 Dry-out monitoring Monitoring
TL_TT014 TemperatureTransmitter PT100 TL_HX011 Dry-out monitoring Monitoring
TL_TT015 TemperatureTransmitter PT100 TL_HX012 Liquid inlet
TL_TT016 TemperatureTransmitter PT100 TL_HX012 block 1
TL_TT017 TemperatureTransmitter PT100 TL_HX012 Dry-out monitoring Monitoring
TL_TT018 TemperatureTransmitter PT100 TL_HX012 Vapor outlet
TL_TT019 TemperatureTransmitter PT100 TL_HX013 Dry-out monitoring Monitoring
TL_TT020 TemperatureTransmitter PT100 TL_HX014 Dry-out monitoring Monitoring
TL_TT021 TemperatureTransmitter PT100 TL_HX015 Dry-out monitoring Monitoring
TL_TT022 TemperatureTransmitter PT100 TL_HX016 Dry-out monitoring Monitoring
TL_TT023 TemperatureTransmitter PT100 TL_HX017 Dry-out monitoring Monitoring
TL_TT024 TemperatureTransmitter PT100 TL_HX018 Dry-out monitoring Monitoring
TL_TT025 TemperatureTransmitter PT100 TL_HX021Dry-out monitoring Monitoring
TL_TT026 TemperatureTransmitter PT100 TL_HX024 Dry-out monitoring Monitoring
TL_TT027 TemperatureTransmitter PT100 TL_HX025 Dry-out monitoring Monitoring
TL_TT028 TemperatureTransmitter PT100 TL_HX026 Dry-out monitoring Monitoring
TL_TT029 TemperatureTransmitter PT100 TL_HX027 Liquid inlet
TL_TT030 TemperatureTransmitter PT100 TL_HX027 block 1
TL_TT031 TemperatureTransmitter PT100 TL_HX027 Dry-out monitoring Monitoring
TL_TT032 TemperatureTransmitter PT100 TL_HX027 Vapor outlet
TL_TT033 TemperatureTransmitter PT100 Vapor return
TL_TT034 TemperatureTransmitter PT100 Vapor return
TL_TT035 TemperatureTransmitter PT100 Manifold
TL_TT036 TemperatureTransmitter PT100 Bellow flange
TL_TT037 TemperatureTransmitter PT100 TL_HT001 Heater Control Monitoring
TL_TT038 TemperatureTransmitter PT100 TL_HT002 Heater Control Monitoring
TL_TT039 TemperatureTransmitter PT100 TL_HT003 Heater Control Monitoring
TL_TT040 TemperatureTransmitter PT100 TL_HT004 Heater Control Monitoring
TL_TT041 TemperatureTransmitter PT100 Module base
TL_TT042 TemperatureTransmitter PT100 Module base
TL_TT043 TemperatureTransmitter PT100 RF-Foil Monitoring
TL_TT044 TemperatureTransmitter PT100 RF-Foil Monitoring
TL_TT045 TemperatureTransmitter PT100 Transfer tube liquid outlet
TL_TT046 TemperatureTransmitter PT100 Local control box liquid inlet Monitoring
TL_TT047 TemperatureTransmitter PT100 Capillaries inlet Monitoring
TL_TT048 TemperatureTransmitter PT100 Local control box vapor outlet Monitoring

TL_TT101 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D Transfer tube vapor outlet Monitoring

TL_TT102 TemperatureTransmitter PT100 Main condenser Front plate
TL_TT103 TemperatureTransmitter PT100 Main condenser inlet
TL_TT104 TemperatureTransmitter PT100 Back-up condeser inlet
TL_TT105 TemperatureTransmitter PT100 Main condenser outlet
TL_TT106 TemperatureTransmitter PT100 Back-up condeser outlet
TL_TT107 TemperatureTransmitter PT100 Accumulator line Monitoring*
TL_TT108 TemperatureTransmitter PT100 Accumulator Liquid
TL_TT109 TemperatureTransmitter PT100 Accumulator Vapor
TL_TT110 TemperatureTransmitter PT100 Condenser outlet Monitoring*

TL_TT112 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D TL-PM101 pump inlet Monitoring

TL_TT113 TemperatureTransmitter PT100 TL-PM101 pump head oil side
TL_TT114 TemperatureTransmitter PT100 TL-PM101 pump head CO2  side
TL_TT115 TemperatureTransmitter PT100 TL-PM101 pump outlet Monitoring
TL_TT116 TemperatureTransmitter PT100  liquid line
TL_TT117 TemperatureTransmitter PT100 By-pass liquid 
TL_TT118 TemperatureTransmitter PT100 By-pass vapor Monitoring
TL_TT119 TemperatureTransmitter PT100 Condenser Back plate
TL_TT120 TemperatureTransmitter PT100 Transfer tube liquid inlet Monitoring
TL_TT121 TemperatureTransmitter Thermocouple K TL-HT101 Control Monitoring
TL_TT122 TemperatureTransmitter Thermocouple K TL-HT102 Control (pump oil heater) Monitoring
TL_TT123 TemperatureTransmitter Thermocouple K TL-HT103 Control Monitoring
TL_TT124 TemperatureTransmitter Thermocouple K TL-HT104 Control Monitoring
TL_TT125 TemperatureTransmitter Thermocouple K TL-HT105 Control (Accu heater) Monitoring
TR_TT001 TemperatureTransmitter PT100 TR_HX001 Liquid inlet
TR_TT002 TemperatureTransmitter PT100 TR_HX001 block 1
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Temperature Transmitters
C02 Cooling System

TR_TT003 TemperatureTransmitter PT100 TR_HX001Dry-out monitoring Monitoring
TR_TT004 TemperatureTransmitter PT100 TR_HX001 Vapor outlet
TR_TT005 TemperatureTransmitter PT100 TR_HX002 Dry-out monitoring Monitoring
TR_TT006 TemperatureTransmitter PT100 TR_HX003 Dry-out monitoring Monitoring
TR_TT007 TemperatureTransmitter PT100 TR_HX004 Dry-out monitoring Monitoring
TR_TT008 TemperatureTransmitter PT100 TR_HX005 Dry-out monitoring Monitoring
TR_TT009 TemperatureTransmitter PT100 TR_HX006 Dry-out monitoring Monitoring
TR_TT010 TemperatureTransmitter PT100 TR_HX007 Dry-out monitoring Monitoring
TR_TT011 TemperatureTransmitter PT100 TR_HX008 Dry-out monitoring Monitoring
TR_TT012 TemperatureTransmitter PT100 TR_HX009 Dry-out monitoring Monitoring
TR_TT013 TemperatureTransmitter PT100 TR_HX010 Dry-out monitoring Monitoring
TR_TT014 TemperatureTransmitter PT100 TR_HX011 Dry-out monitoring Monitoring
TR_TT015 TemperatureTransmitter PT100 TR_HX012 Liquid inlet
TR_TT016 TemperatureTransmitter PT100 TR_HX012 block 1
TR_TT017 TemperatureTransmitter PT100 TR_HX012 Dry-out monitoring Monitoring
TR_TT018 TemperatureTransmitter PT100 TR_HX012 Vapor ouTRet
TR_TT019 TemperatureTransmitter PT100 TR_HX013 Dry-out monitoring Monitoring
TR_TT020 TemperatureTransmitter PT100 TR_HX014 Dry-out monitoring Monitoring
TR_TT021 TemperatureTransmitter PT100 TR_HX015 Dry-out monitoring Monitoring
TR_TT022 TemperatureTransmitter PT100 TR_HX016 Dry-out monitoring Monitoring
TR_TT023 TemperatureTransmitter PT100 TR_HX017 Dry-out monitoring Monitoring
TR_TT024 TemperatureTransmitter PT100 TR_HX018 Dry-out monitoring Monitoring
TR_TT025 TemperatureTransmitter PT100 TR_HX021Dry-out monitoring Monitoring
TR_TT026 TemperatureTransmitter PT100 TR_HX024 Dry-out monitoring Monitoring
TR_TT027 TemperatureTransmitter PT100 TR_HX025 Dry-out monitoring Monitoring
TR_TT028 TemperatureTransmitter PT100 TR_HX026 Dry-out monitoring Monitoring
TR_TT029 TemperatureTransmitter PT100 TR_HX027 Liquid inlet
TR_TT030 TemperatureTransmitter PT100 TR_HX027 block 1
TR_TT031 TemperatureTransmitter PT100 TR_HX027 Dry-out monitoring Monitoring
TR_TT032 TemperatureTransmitter PT100 TR_HX027 Vapor ouTRet
TR_TT033 TemperatureTransmitter PT100 Vapor return
TR_TT034 TemperatureTransmitter PT100 Vapor return
TR_TT035 TemperatureTransmitter PT100 Manifold
TR_TT036 TemperatureTransmitter PT100 Bellow flange
TR_TT037 TemperatureTransmitter PT100 TR_HT001 Heater Control Monitoring
TR_TT038 TemperatureTransmitter PT100 TR_HT002 Heater Control Monitoring
TR_TT039 TemperatureTransmitter PT100 TR_HT003 Heater Control Monitoring
TR_TT040 TemperatureTransmitter PT100 TR_HT004 Heater Control Monitoring
TR_TT041 TemperatureTransmitter PT100 Module base
TR_TT042 TemperatureTransmitter PT100 Module base
TR_TT043 TemperatureTransmitter PT100 RF-Foil Monitoring
TR_TT044 TemperatureTransmitter PT100 RF-Foil Monitoring
TR_TT045 TemperatureTransmitter PT100 Transfer tube liquid outlet
TR_TT046 TemperatureTransmitter PT100 Local control box liquid inlet Monitoring
TR_TT047 TemperatureTransmitter PT100 Capillaries inlet Monitoring
TR_TT048 TemperatureTransmitter PT100 Local control box vapor outlet Monitoring

TR_TT101 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D Transfer tube vapor outlet Monitoring

TR_TT102 TemperatureTransmitter PT100 Main condenser Front plate
TR_TT103 TemperatureTransmitter PT100 Main condenser inlet
TR_TT104 TemperatureTransmitter PT100 Back-up condeser inlet
TR_TT105 TemperatureTransmitter PT100 Main condenser outlet
TR_TT106 TemperatureTransmitter PT100 Back-up condeser outlet
TR_TT107 TemperatureTransmitter PT100 Accumulator line Monitoring
TR_TT108 TemperatureTransmitter PT100 Accumulator Liquid
TR_TT109 TemperatureTransmitter PT100 Accumulator Vapor
TR_TT110 TemperatureTransmitter PT100 Condenser outlet Monitoring
TR_TT111 TemperatureTransmitter PT100 TLR-PM101 pump head cooling

TR_TT112 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D TR-PM101 pump inlet Monitoring

TR_TT113 TemperatureTransmitter PT100 TR-PM101 pump head oil side
TR_TT114 TemperatureTransmitter PT100 TR-PM101 pump head CO2  side
TR_TT115 TemperatureTransmitter PT100 TR-PM101 pump outlet Monitoring
TR_TT116 TemperatureTransmitter PT100  liquid line
TR_TT117 TemperatureTransmitter PT100 By-pass liquid 
TR_TT118 TemperatureTransmitter PT100 By-pass vapor Monitoring
TR_TT119 TemperatureTransmitter PT100 Condenser Back plate
TR_TT120 TemperatureTransmitter PT100 Transfer tube liquid inlet Monitoring
TR_TT121 TemperatureTransmitter Thermocouple K TR-HT101 Control Monitoring
TR_TT122 TemperatureTransmitter Thermocouple K TR-HT102 Control (pump oil heater) Monitoring
TR_TT123 TemperatureTransmitter Thermocouple K TR-HT103 Control Monitoring
TR_TT124 TemperatureTransmitter Thermocouple K TR-HT104 Control Monitoring
TR_TT125 TemperatureTransmitter Thermocouple K TR-HT105 Control (Accu heater) Monitoring

TLR_TT112 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D TLR-PM101 pump inlet Monitoring

TLR_TT113 TemperatureTransmitter PT100 TLR-PM101 pump head oil side
TLR_TT114 TemperatureTransmitter PT100 TLR-PM101 pump head CO2  side
TLR_TT115 TemperatureTransmitter PT100 TLR-PM101 pump outlet Monitoring
TLR_TT122 TemperatureTransmitter Thermocouple K TLR-HT102 Control (pump oil heater) Monitoring
SA_TT101 TemperatureTransmitter PT100 Discharge Monitoring
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Temperature Transmitters
C02 Cooling System

SA_TT102 TemperatureTransmitter PT100 Condensor outlet Monitoring
SA_TT103 TemperatureTransmitter PT100 Liquid vessel inlet  
SA_TT104 TemperatureTransmitter PT100 Liquid vessel   
SA_TT105 TemperatureTransmitter PT100 Liquid  
SA_TT106 TemperatureTransmitter PT100 SA-HX103 subcooled liquid  
SA_TT107 TemperatureTransmitter PT100 SA-HX103 evaporator inlet  
SA_TT108 TemperatureTransmitter PT100 SA-HX103 evaporator outlet Monitoring

SA_TT109 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SA-HX103 superheat Monitoring

SA_TT110 TemperatureTransmitter PT100 SA-HX105 subcooled liquid  
SA_TT111 TemperatureTransmitter PT100 SA-HX105 evaporator inlet  
SA_TT112 TemperatureTransmitter PT100 SA-HX105 evaporator outlet Monitoring

SA_TT113 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SA-HX105 superheat Monitoring

SA_TT114 TemperatureTransmitter PT100 SA-HX107/108 subcooled liquid  
SA_TT115 TemperatureTransmitter PT100 SA-HX107 evaporator inlet  

SA_TT116 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SA-HX107 superheat Monitoring

SA_TT117 TemperatureTransmitter PT100 SA-HX108 evaporator inlet  

SA_TT118 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SA-HX108 superheat Monitoring

SA_TT119 TemperatureTransmitter PT100 SA-HX107/108 cold gas  
SA_TT120 TemperatureTransmitter PT100 SA-HX107/108 Suction  
SA_TT121 TemperatureTransmitter PT100 Suction Monitoring
SA_TT122 TemperatureTransmitter PT100 Compressor Monitoring
SB_TT101 TemperatureTransmitter PT100 Discharge Monitoring
SB_TT102 TemperatureTransmitter PT100 Condensor outlet Monitoring
SB_TT104 TemperatureTransmitter PT100 Liquid vessel   
SB_TT105 TemperatureTransmitter PT100 Liquid  
SB_TT107 TemperatureTransmitter PT100 SB-HX103 evaporator inlet  

SB_TT109 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SB-HX103 superheat Monitoring

SB_TT111 TemperatureTransmitter PT100 SB-HX105 evaporator inlet  

SB_TT113 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SB-HX105 superheat Monitoring

SB_TT114 TemperatureTransmitter PT100 subcooled liquid  
SB_TT115 TemperatureTransmitter PT100 SB-HX107 evaporator inlet  

SB_TT116 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SB-HX107 superheat Monitoring

SB_TT117 TemperatureTransmitter PT100 SB-HX108 evaporator inlet  

SB_TT118 TemperatureTransmitter
Internal PT100 Rodax: 
PPA_PT100_SO_S_A1_D3_W4_130_6D SB-HX108 superheat Monitoring

SB_TT119 TemperatureTransmitter PT100 Cold gas  
SB_TT121 TemperatureTransmitter PT100 Suction Monitoring
SB_TT122 TemperatureTransmitter PT100 Compressor Monitoring
PA_TT101 TemperatureTransmitter PT100 Cooling water inlet Monitoring
PA_TT102 TemperatureTransmitter PT100 Cooling water outlet Monitoring
PB_TT101 TemperatureTransmitter PT100 Air inlet Monitoring
PB_TT102 TemperatureTransmitter PT100 Air outlet Monitoring
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S

-R
D

K
-16-1900

S
uction line safety

130+/- 7 bar
TL_B

D
105

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
TL-P

M
101 safety

130+/- 7 bar
TL_B

D
106

R
eliefV

alve
S

w
agelok S

S
-4R

3A
P

um
p outlet safety

130 bar
TL_B

D
107

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
Liquid line safety

130+/- 7 bar
TR

_B
D

001
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

Local control box liquid line safety
130+/- 7 bar

TR
_B

D
002

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
Local control box vapor line safety

130+/- 7 bar
TR

_B
D

003
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

Local control box vapor line safety
130+/- 7 bar

TR
_B

D
004

B
urstD

isc
TB

D
Tertiary vacuum

 safety
1.5

TR
_B

D
101

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
V

apor line safety
130+/- 7 bar

TR
_B

D
102

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
C

ondenser safety
130+/- 7 bar

TR
_B

D
103

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
A

ccum
ulator safety

130+/- 7 bar
TR

_B
D

104
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

S
uction line safety

130+/- 7 bar
TR

_B
D

105
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

TR
-P

M
101 safety

130+/- 7 bar
TR

_B
D

106
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

P
um

p outlet safety
130+/- 7 bar

TR
_B

D
107

B
urstD

isc
S

w
agelok S

S
-R

D
K

-16-1900
Liquid line safety

130+/- 7 bar
TLR

_B
D

105
B

urstD
isc

S
w

agelok S
S

-R
D

K
-16-1900

TR
L-P

M
101 safet y

130+/- 7 bar
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Ordering #: SS-4R3A

Description: SS High-Pressure Proportional Relief Valve, 1/4 in. Swagelok Tube Fitting

Availability: Call for Availability

Specification Summary

Proportional Relief Valves, High Pressure

General  
Valve Material 316 Stainless Steel
End Connections  
End Connection 1 Size 1/4 in
End Connection 1 Type Swagelok® tube fitting
End Connection 2 Size 1/4 in
End Connection 2 Type Swagelok® tube fitting
Options  
Cleaning Swagelok SC-10
Seal Material Fluorocarbon FKM
Ratings  
Max Temperature with Pressure Rating 250°F @ 4910 PSIG /121°C @ 338 BAR
Room Temperature Pressure Rating 6000 PSIG @ 100°F /413 BAR @ 37°C

All trademarks shown are owned and registered by Swagelok Company, unless otherwise noted.

© 2006 Swagelok Company, Elgiloy - TM Elgiloy Specialty Metals, SAF 2507 - TM Sandvik AB

Caution: Do not mix or interchange valve components with those of other manufacturers.

Safe Product Selection: When selecting a product, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility, 
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

REVIEW PRODUCT CATALOG FOR COMPLETE SPECIFICATIONS INCLUDING WARNINGS AND CAUTIONS.

Nederland Sales & Service B.V.
Coenecoop 770

www.swagelok.com ®

2741 PW Waddinxveen
The Netherlands
31-(0)182-624060

6/13/2007 9:44:58 AM
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Ordering #: SS-RDK-16-1900

Description: Stainless Steel Rupture Disc Kit for 16D Series Integral Bonnet Non-Rotating Stem 
Valves, 1900 ± 100 psig (130 ± 6.8 bar)

Availability: Call for Availability

Specification Summary

Needle Valves - Spare Parts and Accessories

General  
Body Material 316L Stainless Steel
eClass 37010904
Feature 1900 PSI
UNSPSC Code 40141616

All trademarks shown are owned and registered by Swagelok Company, unless otherwise noted.

© 2006 Swagelok Company, Elgiloy - TM Elgiloy Specialty Metals, SAF 2507 - TM Sandvik AB

Caution: Do not mix or interchange valve components with those of other manufacturers.

Safe Product Selection: When selecting a product, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility, 
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

REVIEW PRODUCT CATALOG FOR COMPLETE SPECIFICATIONS INCLUDING WARNINGS AND CAUTIONS.

Nederland Sales & Service B.V.
Coenecoop 770

www.swagelok.com ®

2741 PW Waddinxveen
The Netherlands
31-(0)182-624060

3/12/2007 12:09:15 PM
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Level Transm
itters

C
02 C

ooling S
ystem

C
ode

PVSS Identifier
Part num

ber
Function

O
perating Pressure (B

ar)

TL_LT101
LevelTransm

itter
A

m
erican M

agnetics M
odel 175 R

F
TL A

ccum
ulator liquid level

100

TR
_LT101

LevelTransm
itter

A
m

erican M
agnetics M

odel 175 R
F

TR
 A

ccum
ulator liquid level

100
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P
um

ps, C
om

pressors
C

02 C
ooling S

ystem

C
ode

PVSS 
Identifier

Part num
ber

Function
C

onnection
Pressure 

H
ead (B

ar)
Flow

 range 
(m

l/s)
Supply (V)

Pow
er (W

)
Electrical 
C

ontrol
M

anual 
C

ontrol
O

utput signal

TL_P
M

101
P

um
p

LE
W

A
 475967-010.001

Liquid pum
p

G
 3/8 Fem

99 m
ax

 1 - 18 (4-65 l/h)
380 V

A
C

 3p 50H
z

1500 m
ax

on/off
M

anual flow
 

control
M

em
brane leak 

detection sw
itch

TR
_P

M
101

P
um

p
LE

W
A

 475967-010.001
Liquid pum

p
G

 3/8 Fem
99 m

ax
 1 - 18 (4-65 l/h)

380 V
A

C
 3p 50H

z
1500 m

ax
on/off

M
anual flow

 
control

M
em

brane leak 
detection sw

itch

TR
L_P

M
101

P
um

p
LE

W
A

 475967-010.001
Liquid pum

p
G

 3/8 Fem
99 m

ax
 1 - 18 (4-65 l/h)

380 V
A

C
 3p 50H

z
1500 m

ax
on/off

M
anual flow

 
control

M
em

brane leak 
detection sw

itch

S
A

_P
M

101
P

um
p

B
itzer 2C

C
-3.2Y

G
as C

om
pressor

7/8" in / 5/8" out
28 m

ax
4511 (16.2 m

3/h) 
@

 50H
z

380 V
A

C
 3p 25-

50H
z

Frequency 
regulation

S
B

_P
M

101
P

um
p

B
itzer 2K

C
-05.2y

G
as C

om
pressor

6/13/2007
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Technical Data Sheet t-EVrvFs
Customer NIKHEF

Kruislaan 409
MBO
1098 SJ Amsterdam
Netherlands

Customer-Reference No.

P.O. No.: 38852; lssued: 220606

GEVEKE 12000608

LEWA-Quotation-No. LEWA-Commission-No. LEWA-Position
--000 E12-485983 010

1 | Element l a Page 1 of 'l

Enquiry Data are lncomplete LEWA takes no pump selecfonl)

z Fluid co2 I dangerous acc. 67 l548lEEC

mtn max mtn max

4 Concentration lo/o) 100.00 100.00 Vapour pressure [bar abs] 16.87 16.87

5 Fluid temperature t'Cl -25 -25 Solidifying point t'Cl

o Density [g/cm3] 1.05 1 . 0 5 Solids Concentration t%l
7 Viscosity [mPa s] 0 .16 0.16 Density [g/cm3]

8 Required flow fl/hl 4.00 65.00 Solids sizes [mm]
q Operating press. discharge [bar] 99.00 99.00 Hardness [Mohs]

1 0 Operating press. suction [bar] 50.0 50.0 Settling rate [m/s]

1 1 Area classification Compressibi l i ty [%] 0.51

1 2 Ambient conditions (temperature, climate,..)

'13 No. 3 LEWA-serial-No. 485983-010. 001.002.003

Type LDCI horiz. (h) / vertical (v) V Custom.ltem-No.

. t 6 Crankcase TyPe LDC Driver Make VEM

I I Rod thrust tNl 5000 Type K21 R 90L4

1 8 Stroke adiustment manual (HHV) Power IKW 1.50

1 9 Eccentricity fl 0 Rpm [min-1] 1400

20 Gear reduction 8.33 Ex-protection

21 Strokes per minute [min-1] 168 Protection / lnsulation tP55 I F

lz Intermed. elem.-TypeMidth [mm] t - Voltage M 400

23 Pumphead Type M910S Phases / Frequency [Hzl 3 / 5 0

24 Plunger-@ [mm] 25 Size / Mountinq 090 / v18

25 Flow @ max. operating press. Uhl 62.69 Flange-Q lmml c140

zo Max. perm. operating press. [bar] 100.0 Shaft-O [mm] x [mm] 24Dx50

27 Diaphragm condition monitor pressure contactor Thermistors 3

z6 Vent screw No design (VlK,CSA,-)

z3 Type of plunger seal ing ground bush Additional remarks :
?n Plunger l inkage
Q 4 Valve Suction / DN K l  t 1 0 Variable frequency drive

5Z Spring load [bar] Range lHzl
Valve Discharge / DN K l  t 1 0 Start-up against load yes

34 Spring load [bar] Rated torque at max. press. [Nm] 3.25

Setting PRV pumphead int. [bar] 109 Start-up torque at max. press. [Nm] 12.05
? A Setting PRV external [bar] 100 Aditional remarks:

37 Inlet pressuredoss [bar] 0.06
38 Min. required suction press.[bar abs] 16.93 General

Connection Suclion ISO G 3/8 fem. Paint RAL 5015

40 Discharge ISO G 3/8 fem. Name plate n l

41 Connection Flushing Weight lksl 73

42 Heating / Cooling Sound pressure tdBtAlI
43 Materials LEWAmaterial-Code 3 Ex-protection (pump)

44 Pumphead / Valve body 1.4571 | 1.457',1 Accessories / Documentation I Remarks :

45 diaphragm PTFE
46 Valve Seat / Insert ring 1 .4122 I

47 Guide / bal l 1.458182 t 1.3541
48 Spring / Sealing ring

49 Type of plunger sealing

50 Hydraulic fluid (diaphragm head) M-5

Intermed. f fuid (sandwich diaphr.) Alkohol

issued 24.06.06 Name PC-To Rev. (1) Name Rev.(4) Name

checked Name Rev.(2) Name Rev.(5) Name

checked Name Rev.(3) Name Rev.(6) Name

LEWA Herbert Ott GmbH + Co KG . Ulmer Strasse 10, D-71229 Leonberg . Telefon +49 (7152) 14-0 ' Fax +49 Q 152) 14-1303' E-Mail lewa@lewa.de ' Internet www.lewa.de
V 097 dbmodular I Q9.o2 IOY d594034.doc
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H
eaters

C
02 C

ooling S
ystem

C
ode

PVSS 
Identifier

Location
Part num

ber
Function

Supply (V)
Pow

er (W
)

R
esistance 
(O

hm
)

Electrical 
C

ontrol
O

utput signal
D

iam
eter 

(m
m

)
Length 
(m

m
)

N
o-heat 

length (m
m

)
H

eated area 
(cm

2)
Therm

ocouple 
location

H
eatflux 

(W
/cm

2)

TL_H
T001

H
eater

M
odule base left

2 parallel / 3 serial W
atlow

 
K

010030c500000
M

odule base tem
perature control

30
D

C
34.8

52.3Ω
/3*2 = 8.7Ω

D
C

 V
oltage 

regulation
19.4

1.8

TL_H
T002

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TL_H
T003

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TL_H
T004

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TL_H
T101

H
eater

Tertiary Left 
W

atlow
: K

FR
J016D

M
001A

S
uction line dam

per
220

A
C

620
78.1

P
W

M
Internal Therm

ocouple K
 

12.7
410

60
139.6

center
4.4

TL_H
T102

H
eater

              ,,
W

atlow
: TB

D
 

P
um

p oil heater
240

A
C

130
443.1

P
W

M
130.0

1.0
TL_H

T103
H

eater
              ,,

W
atlow

: K
FR

J016D
M

001A
Liquid line dam

per
220

A
C

620
78.1

P
W

M
Internal Therm

ocouple K
 

12.7
410

60
139.6

center
4.4

TL_H
T104

H
eater

              ,,
W

atlow
: K

M
FG

1000M
001A

B
y pass heater

220
A

C
2000

24.2
P

W
M

Internal Therm
ocouple K

 
10

1000
100

282.7
center

7.1
TL_H

T105
H

eater
              ,,

W
atlow

: K
FR

J015A
M

001A
A

ccum
ulator heater

220
A

C
1000

48.4
P

W
M

Internal Therm
ocouple K

 
12.7

380
85

117.7
center

8.5

TL_H
T001

H
eater

M
odule base right

2 parallel / 3 serial W
atlow

 
K

010030c500000
M

odule base tem
perature control

30
D

C
34.8

52.3Ω
/3*2 = 8.7Ω

D
C

 V
oltage 

regulation
19.4

1.8

TL_H
T002

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TL_H
T003

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TL_H
T004

H
eater

              ,,
2 parallel / 3 serial W

atlow
 

K
010030c500000

M
odule base tem

perature control
30

D
C

34.8
52.3Ω

/3*2 = 8.7Ω
D

C
 V

oltage 
regulation

19.4
1.8

TR
_H

T101
H

eater
Tertiary R

igth 
W

atlow
: K

FR
J016D

M
001A

S
uction line dam

per
220

A
C

620
78.1

P
W

M
Internal Therm

ocouple K
 

12.7
410

60
139.6

center
4.4

TR
_H

T102
H

eater
              ,,

W
atlow

: TB
D

 
P

um
p oil heater

240
A

C
130

443.1
P

W
M

130.0
1.0

TR
_H

T103
H

eater
              ,,

W
atlow

: K
FR

J016D
M

001A
Liquid line dam

per
220

A
C

620
78.1

P
W

M
Internal Therm

ocouple K
 

12.7
410

60
139.6

center
4.4

TR
_H

T104
H

eater
              ,,

W
atlow

: K
M

FG
1000M

001A
B

y pass heater
220

A
C

2000
24.2

P
W

M
Internal Therm

ocouple K
 

10
1000

100
282.7

center
7.1

TL_H
T105

H
eater

              ,,
W

atlow
: K

FR
J015A

M
001A

A
ccum

ulator heater
220

A
C

1000
48.4

P
W

M
Internal Therm

ocouple K
 

12.7
380

85
117.7

center
8.5

TR
L_H

T101
H

eater
Tertiary shared 

W
atlow

: TB
D

 
P

um
p oil heater

240
A

C
130

443.1
P

W
M

130.0
1.06/13/2007
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Filters
C

02 C
ooling S

ystem

C
ode

PVSS 
Identifier

Part num
ber

Function
C

onnection
O

perating 
Pressure (B

ar)
M

axim
um

 D
esign 

Pressure (B
ar)

M
inim

um
 design 

tem
perature (°C

)
M

axim
um

 design 
tem

perature (°C
)

Pories (m
icron)

TL_FL001
Filter

S
w

agelok ss-4TF-TW
-15

TL-V
L002 protection

1/4" W
eld

100
413

-28
37

15
TL_FL002

Filter
S

w
agelok elem

ent ss-4f-k4-15
protection

15
TR

_FL001
Filter

S
w

agelok ss-4TF-TW
-15

TL-V
R

002 protection
1/4" W

eld
100

413
-28

37
15

TR
_FL002

Filter
S

w
agelok elem

ent ss-4f-k4-15
protection

100
413

-28
37

15
TL_FL101

Filter
S

w
agelok ss-4TF-TW

-15
Transfer tube filter

3/8" W
eld

100
413

-28
37

15
TL_FL102

Filter
S

w
agelok ss-4TF-TW

-15
TL-V

L109 protection
1/4" W

eld
100

413
-28

37
15

TR
_FL101

Filter
S

w
agelok ss-4TF-TW

-15
Transfer tube filter

3/8" W
eld

100
413

-28
37

15
TR

_FL102
Filter

S
w

agelok ss-4TF-TW
-15

TL-V
R

109 protection
1/4" W

eld
100

413
-28

37
15

S
A

_FL101
Filter

D
anfoss D

M
L 033s/023Z5050

Liquid line filtering
3/8 solder

S
B

_FL101
Filter

D
anfoss D

M
L032s/023Z5048

Liquid line filtering
1/4 solder
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P
ressure Transm

itters
C

02 C
ooling S

ystem

C
ode

PVSS Identifier
Part num

ber
Serial N

um
ber

Function
C

onnection
O

perating 
Pressure (B

ar)

M
axim

um
 

D
esign 

Pressure (B
ar)

M
inim

um
 

design 
tem

perature 
(°C

)

M
axim

um
 

design 
tem

perature 
(°C

)

M
inim

um
 

m
easuring 

range (B
ar)

M
axim

um
 

m
easuring 

range(B
ar)

Supply (V)
O

utput signal
TL_P

T001
P

ressureTransm
itter

25
Transfer tune outlet pressure

1/4x18M
N

P
T

100
150

-73
162

0
100

10V
dc

10V
dc

TL_P
T002

P
ressureTransm

itter
25

E
vaportator inlet pressure

1/4x18M
N

P
T

100
150

-73
162

0
100

10V
dc

10V
dc

TL_P
T003

P
ressureTransm

itter
25

E
vaporator (outlet) pressure

1/4x18M
N

P
T

100
150

-73
162

0
100

10V
dc

10V
dc

TL_P
T004

P
ressureTransm

itter
F) B

G
G

15011
Tertiary vacuum

 m
onitoring

C
F16

2
1.00E

-06
1

TL_P
T101

P
ressureTransm

itter
D

ruck P
TX

7511-100bar
2437061

C
ondensor pressure

G
1/4"Fem

ale
100
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