- ©“ -+ _IK-EVA 4200 SYSTEM DESCRIPTION

The portions of this manual that pertain to the custcmexB syﬁtam;
are as noted and deflned herein. Other sections of “this manual'
are not applicable. :

Customer purchase order number

Kurz order number

Kurz project number

Equipment mddel number.

5 Al

Serial number(s)

Design particﬁlarsg

Stack or duct’ f1dw range

st

Stack or sample flow.range . .

Stack or duct inside dimensions

Stack or duct ﬁémperature range

€» ™~
i
\*E.‘

“Input power requirements: -

115 VAC / 80 HZ (+ or - 10

%) S
220 VAC / 60 HZ (+ or - 10 %) _—
Other ——
Signal outputs: o
0 - 5 Volts DC linear | —_—
4 - 20 mA linear;(éptional) ——
Other E— - .

s ——
,‘\
-

1 of 2 SYSTEM DESCRIPTION




Probe assembly:

IK - BAR - 12

IK - BAR - 24

Mcunting configuration:
TSSE -
TSDE ———

Other

Aluminum 318 SS
Other_____

Aluminum 316 SS __
Other

Enclosure specification:

Series 185 Model

Mounting hardware:

FMA
CFMA
DESC
FDESC

Series 193 Model

Electronic specification:

Series 485, Model

Series 505, Model

Series 191, Model

Options:

Series 132, Model

Series 1681, Model

Series 171, Model

Series ETI, Model
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Series 151,
Series 730,

Series 710,

Series 133,
Series 101,

Series 111,

B e ]
——————
—————
—————

Model

Model

Model

Model

Model

Model
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m
ORDERS

All orgars are receivea supiect t0 accaptanca v KIRZ 'NSTRUMENTS. INC. at the tactery
Montarey, CA, U.S.A., narein retarred ta 23 COMPANY, and may be accented oniy on Compary §
printed acknowieagement form. Pyrenase orders for Company oroducts and services must 3¢
made out to the Company and must ba received in wnting at Mamerey, CA bethre pertormance
is compisted uniess atherwise appraved by the Comoany.

QUOTATION AND PUBLISHED PRICES

Until 3cceetanca, 3l wittan QUOTANioNS are Sugiect to change uoan writen notice to the duver
ang are vorg after 30 days uniess oterwise specified on quote. Verpal QuOtations are goed ony
an tne gay on wmeh they are made Dy an authonzea ragrasgntativa of the Combany.

The ances snawn on the publisnsa ance hsts ang other pupiisned hiterature 1Ssued by the
Camoany re not orfers to sail ana ara sugiect 0 cONMrmation Jv Spectfic guotatien ang acknow-
leagament. AN suolisnea gricas and discounts are sunjact to CNange witout nonce.

SEALED 810S are sudiect ta thess Standard Canaitions of Sale uniess speciied otherwiss n bid
and agreed 6 by tna Company.

TAXES

Pricas ara exclusiva of ali fereign. federal, state, municial or otner gavernment gxciss, saies.
us8, Jccupanonal, auty, or like taxes now i force, o anacted. in e future and therefore are
suoject to an Increase sgual in amount ta any fax e Company may be required to coliect or
pay upon th saie or dglivery of the 118ms purchased.

TERMS

The terms of sala snawn in the publisned orce fist shall aoply from the date of soment by the
Gomoany. it the Company in 1ts judgment at any tme geems that by reason ot the financial
conaiion af the Buyer or otherwise the continuance of groduction or shipment on the terms
soecitied harein i not justified, the Camoany may requirg tuil of partial payment in agvance.
Cartain orders may, in the judgmant of the Comoany, bacause of their naturs or the dglivery
involved. require progress payments, Pro fata payments shall becoms dus as sipmems ars
tnage. Terms ars casn net 10 days. Amounts past-due aré supiect to a serwica cnargs of 1%2%
per month (or fraction tharaof).

Shouid the Buyer 08 n defauit of the Brms stated above. the Comoany shail add to the Buyers
accaunt, ail reasanale costs, inciuaing attomeys t4e8. filing tees and any other taes of expenses
deemeq reasonaste by the Company i callesting the amounts dus.

PACKING :

The cormaany maKes ng charga for its stanaard packing for domestic sioment. The Buyer may
be chargag for export packing of othar spacial pacung required, the cost ot wiich wal be quoted
ugon raguest. No creait or deduction will dg allawed it no packing 1$ required.

DELIVERY

Sipping dates given dy the Comoany arg appraximate and are Dased ON DroMDt receint ot all
nacessary :nformatian regaraing the order. The company will use its Dest afforts to meat e
AR qate groviaed the Buyer supplies all necassary information and data promptly, dut ¢annot
e neid resoonsiola for its failure ta da so for causes beyond its reasonabie control.

The Company shall in no event ba responstle for logs of orofits, damages incurred By the buyer
1o ts customrs. or other consequential damages resuitng from Company's falure 10 detver
within the tme specified haremn.

in the event of any delay requestedbymeauwcfwdelavaumwwwfmnum
instructions, thve Company will store ail items orderad at the Buyar’s sk and exoenss, and wil
invoicnmeSuyefformefullmmnmmmannmmormmmmwmm
sama is raaay for defivery. If manufacturs is deiayed by the Buyer, paymemt shall He made based
an the percant of complation and the cantract pnae.

SHIPPING COSTS AND INSURANCE

Shipments.ars 1.0.0. factory, Monterey, CA, freight and insuranca prenaid and added, or fregnt
collect uniess otherwise requested and agreed to by the Company. it insurancs 1 beng pravided
wmawammmmatswmwwmmmmam.
Customer s rasponsible for notrfication in writing to the Company within 72 hours of any 08
wumcofmsmmmﬁmasmmmwas mags £.0.0. destination. In the absencs of
spectfic instructions, the Company will sslgct ihe camar.

reasanable costs and mmtmmmmmmammm
its suppliers and Sub-cOMtractors incurred wmcmwwmmmmotw
change for ail work rendered unnggessary hymmqeommmdwmmmmm
for ail work required to eftect such change. i esther cage, an amount determined by ths Company
in itg disgration by apgiying mmnmummmmﬂnwmmmmmmvs
usual rate of profit for similar wark. In the svent of any such changs, the Company shail fusther
ba enutled to ravise i1s price and defivery scheduies 0 taflect such changs.

CANCELLATION

1 tha avent of canceliation, the Buyar shall be iiate for tha paymant of reasgnabis canceliation
charges, which snall not exceed the unit retai list prics of the tems cancatied and shail inciude.
amang other things, axpenses aiready incutred ty the Company, actyal istilites aganst Commit-
ments ncident to the order invaived. and propsrly atiowabis ingirect charges ag weil as 3
reasonable profit. No defivery delay requested by Buyer on an order placed under iis Agresment
snali bs attective untess cavared by an amendment to the arder that pravides for the payment
af any agreed ummmmwimmmswmmmmﬁmm
Campany s prnted acknowledgement form. Standard praducts only once detivered may be
mammm'swmwmmmmmwmw. CA,
at a mimmum chiarge for restocking of 20% of list prica. Return shipping charges are of Buyer's
expensa.

it the Buyer maxes an assignment furmomﬂtolmn.‘itammmvmmmm
paution af othsr action in bankrugtcy of for reorganization of under any other msaivenicy iaw
ghall b filsa by or agamnst the Buyer. nm-mmnmmmymmmmma
trustee, mrorlmmwwmmmmmmmmmmmm.wdmsw
fais ta make paymsnts to the Campany 0 accardance with the terms heveot, ths Company may
at its optian cancel ail undelivered pans elmynmuwmmmmmamme
tg the Company.

ACCEPTANCE—PROOUCT

Uniess otherwiss agreed 1o nymo&amow.mammnmmoimmm's
products Including options shal ba the sugcassul oparation of the product and opbons using
mmm’ssmm:mommwmmwmwmmm. Al
mzmmmwmmwmmmmammm'sm. usviess otherwrsa
allowed for 2nd agresd ta by the Comaany.

KBRZ Z STANDARD CONDITIONS OF SALE OF KURZ PRODUCTS

LIMITED WARRANTY--PROOUCT

(LIABILITY FOR REPAIR AND REPLACEMENT ONLY)

The Comoany § Drogucts 38 warranted to de free from aefects in matenal and workmansmio
‘gr ane year 'rom date of smoment from (ne tactory. The Company's obligation 1§ limited t0
+gpainng, 3¢ 3t @ JDUON, EHIACIRG Droducts ano companents wich, on venfication, grove
10 b8 gstective. at the factory n Montarey, CA. The Comoany shall not be liabla for insteilation
charges. for expenses of Buver tor regaws or ragiscement, ‘or aamages from deiay or loss of
uss, or other Ingirect Or conseauential gamages ot any «ind. The Comoany extenads s warvanty
oniy uBon proger use ang/or mstaliation of the sroduct in the appiication for wrieh intanded and
4088 fiot cover 2rogucts wivch Rave nesn mouifiea without the Comgany § anproval or wmch
Nave been SuDiected 1 UNLSUA DRYSICAl Or eisctncal stress, or upon which ths onginas identifi-
Ccation marks fiave Deen remavea or aitered.

Whenever ing gesign of the sowioment to b8 furnished or tna system 10 winch it is to be
INCOroorate angInate with the auyer, manuracturer § warranty 13 himiteq spacificaily to matters
reiating t0 turmisting of equiomant ‘rge of dafects M matenal ang workmanship and assumes
no raspongioity far impiled warranties ot fitness tor purdose oF uss.

Transgortanan charges for matenal snioced 0 the factary for warranty repair are to ba paid by
the smoper. The Camgany wil rstum 1tems repawred of reotaced under warranty prepad. No
fgms shail b8 returned for waiTanty feBaIr WItNOUL onor Juthorization fram the Comoany.

PATENT AND TRADEMARK INDEMNITY

The comoany i, at itg cwn exgense, detena any sud agamst the Buyer for the infringement
of United States patenits ang tragemarks by progucts purchiased from the Company and in any
such suit wil satisty any finat award for infangement. exgsnt that the Company assumes no
obligation ta catena o assume nabiiity for gamages (congequential ar otharwisa) resuitng from
infringemants (3) of 2atent claims covenng any otner Sroqucts of any contempiatad equipment
of any assemoly, COmUINAtON. TIGINCd Of DOCBSS. in wich, or in the manufacture or tasting
ot ‘wiCh 3Ny SUCh Oroduets purenaseg from the Company may be used (notwithstanding that
such Grogucts ourcnased trom the Comnany may nave Seen designed onty for use i or may
oniv 0@ usatul in sucn other patented proGuCts or such patented equioment, asssmily, circutt,
compination, method, OF Grogess. Of in the manutacture of tasting theteof and that such
progucts gurchasea from the Comoany may 1ave deen purcnased and soid for such use), of
(b} rasurting fram designs suphee by tne gurcnaser, o for any tragemark intringement imvaiving
any markauing o branding aopued by tha Compary ar wvalving any marking ar bransing appiied
at the request ot the buyer.

The, indemnmy 18 upon the conaition that the duyer qive the Company pramnt notica in wrting
of any such surt for intrigement ar threat of such suit and full oppOrtUNIY 16 CONduCt the dafenss
thereof, No costs or expenses shall be incurred for the account of the Company without its
written consent. At ts opnion, e Company may. 4t any tma, regiace ar maodify any groducts
soid unger s contract ta avoid gatent or tragemark infringsment pravided SUch replacsment
or moarfication doas not maenally affact dertgrmancs. The Comuoany’s fiability under this
ingemnity snail not excsed the curchass once of the infringing proauct.

DOCUMENTATION AND TRAINING

11} 10 avant shail Qrders ba aCCATTE wNere DayMment i§ contingant on provisian of documentation,
unigss agreed to 1n agvance, Documentation 1S genanc m nawre, e guarantes is made that tha
documentation cONtORMS (G tha equIpmant groduced as Duit, Ag buuit docUMEnRtaton entais an
additlenal charge.

The company will sunply rsasonable wntten documsntation including operator instructions.
Factory ang OR-site traIving I use and opsraton of the Company's products may be mads
avaiiable at Suyer's sxpanse, subject 10 accaotance by the Campany

PROPRIETARY RIGHTS

Kurz Instrumants, InG. propnetary fights are included in information disclosed in instruction
manuais, user guidas, drawmgs and quotations or any other dogument or information gisciosed,
NoKunuowmmormmmammmmwuermnummmmmm
documents or used by others 1or manufactunng orformyotnernuwoseemmaswm
authorizad 18 wnting By Kurz instruments. Inc.

SUBSTITUTIONS AND MOCDIFICATIONS
mmmvmmutmmmmsummmmmd modgifications in the specifications
Mwmmmuwmcmmwmmmswmmmmmw
f10t matenally attect performancs i the ntended appiication.

TOOLS

m:m;mntummmmmxmotmmm. pattemns, dies, mokds, igs,
ﬂmmmmmmmmonmmmmmmmtmmmmm
agreed to by the Company.

CONSTRUCTION
Mmmmmﬂormmmmwmmmm‘mmmm
ofmsmotcmtom.mmmwnuotulmuumammmmmw
mmmmmwmmmwmmmmmmmmmmmm.
Shwmmmmwmmmw‘ntmmnswnmeofMimﬁdm
awmlolaw.mmmmmmmm&ﬂm&mammﬁmfaﬂwmw
but shail be constued i \n same manner as if SUCK 18TMS O NrOVISIoN had ot apgeared herem,

REGULATORY LAWS AND/ OR STANDARDS

mmmmmmmorwumnmmmnmmmemmwmw
local laws. Ofdinances, requiations, codss of standards, except as pasticulary speciied and
agreed upon for comglianes m writing 33 part of the contract between Buyesr ang the Campany.
The Company’s prices do not meiude the cost of any related InSpactions or parmmits-or inspection

foes.
EXCUSABLE CESSATION OF PERFORMANCE
FOR NON-PAYMENT

may caase perfarmance ang deiivery and accelerate payment of any and il ungaid charges,
smmdemmmﬁnmmmmammammMammmuw
mﬂmmmmmuvmpmmwasmasmnmwmmmmamm
of all batances due.

NUCLEAR QUALIFICATION

Equipment soid by Kurz insttumants, Ing. isnulmmmmminwmmmmmw
MWMMMMWasmﬂcnummmammmummoﬂ
ha detaried. ltmwmmummammcwmvwmmmmammm.
Kmmmwmmwwmmm.mmwommmm.mmmsmmm
and hoid Kurz, s officers, agents, employees. Succassars, assigns and customers, whether
mum.mmmmmmwwmm.wwmm
whatever form of naturs (inciuding atlamey’'s {ans 2ng other casts of defending any actinn)
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FORWARD

The IK-EVA 4200 USER GUIDE is de51gned to serve several purposes.
Among them are:

Instruction Manual:

The level of information presented on the Kurz 4200 Isckinetic
Sampling System includes instruction manual level material. This
includes "Installation," ‘“Hoockup" and "“Operation” sections as
well as complete drawings, parts lists and schematics.

Seminar Reference Information:

This publication is alsc intended to be supporting material at
Kurz Isckinetic Technology Seminars, or at the more general Kurz
Mass Flow Technology and Applications Seminars.

Sales Literature:

The Kurz 4200 Isckinetic Systems are built in modular fashion
from other products standard in the Kurz line. While the
principal engineer (customer) may understand the 4200 System
thoroughly, other people, such as project engineers, safety
officers, procurement people and engineering committees need
complete information on the 4200 Isckinetic Systems also.

Detailed Product Specification Information:

Since the IK-EVA 4200 Isokinetic Systems are specific +to the
application or installation, numerous choices must be made by the
user when ordering a 4200 system. These include decisions such as
the number of velocity sensors needed, number of sample
withdrawal points needed, size of the sample collection filter
or whether to use a filter at all and whether options such as
velocity profilers and stack totalizers are required. Potential
users and specifiers of IK-EVA 4200 systems can use this manual
for information regarding customer-specified components. Also,
feel free to call the factory for further applications
assistance.

10F 1 FORWARD
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INTRODUCTION TC ISCKINETIC SAMPLING

The purpose of isokinetic sampling is to withdraw a
representative sample of the particles in a fluid stream at the
same rate (velocity) at which the fluid flows through the stack.
Under such conditions, minimal interference is imparted on the
f£luid, such that particles in the fluid do not cross streamlines
either to enter or to bypass the sampling nozzles. Non-isokinetic
sampling generally results in a non-representative sample that is
distorted with respect to particle size, the degree of this
distortion being more pronounced with larger particles.

Isckinetic sampling means that the sample flow rate is
proportional to the flow rate in the duct or stack. It should be
noted that isokinetic sampling is not required to obtain a
representative sample of a gaseocus pollutant. It is more
theoretically correct, however, to obtain a flow-proportional
sample to facilitate measurement of the total mass emission rate
of a gaseous pollutant. For example, a cogeneration facility in
Southern California used isokinetic sampling in conjunction with
an NO, analyzer to demonstrate air quality compliance necessary
for their operating permit.

Isokinetic sampling is required for all extractive, particulate,
source-measurement methods (EPA Methods 5 and 17 for example) and
in sampling airborne, radicactive materials (ANSI N13.1-18689).
EPA Method five iz a manual test method which uses a Pitot tube
for measuring velocity and a calibrated orifice for measuring
sample flow rate at each specified sample point in the duct or
stack being tested. A complex series of calculations are required
to set the proper sample flow rate at each sample point. Equal
sample +times are used at each point where each sample point
represents the center of an equal area of flow within the duct or
stack, . thereby obtaining an accurate isokinetic sample of the
entire area of the duct or stack.

Continuous isockinetic sampling systems have generally used
several fixed sampling nozzles and velocity sensors mounted
within the duct, each of which are located at the center of equal
flow areas, thereby performing an “instantaneous" velocity
traverse. Many systems use an averaging, multipoint Pitot tube
to measure +the average velocity and a sampling “rake" (with
several nozzles) to withdraw the sample. Generally, an orifice-
type flow meter is used to measure the total sample flow rate,
with the flow rate held proporticnal to the average velocity.
Pneumatic isokinetic systems as described may be manually or
automatically operated.
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FUTURE ISOKINETIC SAMPLING TECHENCLOGY DEVELOPMENTS

Kurz Instruments have been pioneers in isckinetic sampling
technology since the early days of the science when experimenters
pieced together their own contraptions. Kurz has dramatically
improved the quality of +the isokinetic sample with the
development of the 4200 system. The 4200 has evolved over a two
year period and includes such cutstanding features as:

All metal high +temperature thermal mass flow sensors. These
sensors allow unprecedented performance by sensing true mass flow
and operating in the harshest of environments.

Unigue single turn Electric Rotary Ramp Flow Control Valve
invented at Kurz. This new flow control valve alone allows new
achievements in control over the isckinetic sampling rate.

The 4200 is an integrated, modular Isockinetic Sampling System
that uses the most advanced mass flow sensing techneology in the
world today. The 4200 System has become a standard product in the
Kurz line, yet it represents a product so advanced it will be
considered state of the art for the next decade. The 4200 is the
premier isockinetic sampling product extant today. Kurz
is proud of the 4200 System. It reflects Kurz Instruments’
commitment to maintaining their pioneering leadership in
isokinetic technology. .

FUTURE ISOKINETIC SAMPLING TECHNOLOGY DEVELOPMENTS

Kurz today is aggressively continuing development of new
isokinetic sampling technclogies. This includes work on improving
sensor performance, increasing systenm modularity, making
available new types of isokinetic samplers with new levels of
performance and automation. Some developments have completed
design and engineering stages and are only waiting for you, the
customer, to create +the demand for them. These developments
include:

Kurz I:K-Bar sensors for providing multipoint averaged stack
velocity sensors for larger stacks. The Kurz K-Bar line is Kurz’s
newest line of high performance sensors. A K-Bar is a probe made
up of any number of individual sensors plugged together in a
modular building block style. The K-Bar when used in isokinetic
systems 1is referred to as an I:K-Bar. It’s perfect for larger
stacks and users desiring multi-sensor averaging of their stack
flows.
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Automatic Filter Cartridge Changers. 4200 Isckinetic Systems are
available +that include automatic filter cartridge changers that
include indexing hoppers to supply fresh cartridges and store in
the order of use cartridges with sample.

Real Time Gravimetric Readout of Sample. Kurz has designed a
gravimetric device that can be mounted in the filter or sample
box on the Isokinetic Sampling Probe in order to provide a real
time vreadout of the weight of the sample collected. This
gravimetric device directly measures the weight of the sample
collected and is independent of particle size and composition,
and may be verified by an actual weight measurement.

Kurz looks forward to sharing with you many exciting developments
in isokinetic sampling technology in the future. We welcome an
active dialog with all those interested in isokinetic sampling.
Please feel free to call our toll-free number 800-4-AIRFLO, *to
discuss any isokinetic or mass flow measuring regquirement
anytime. Rurz looks forward to working with you to solve your
applications engineering procblems.
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SYSTEM OVERVIEW

Kurz Series 4200 Continuous Automatic Isckinetic Stack Sampling
System is a continuous, automatic, isokinetic stack sampling
system. It 1is composed of a series of sampling nozzles paired
with a number of EVA 4000 stack or duct velocity sensors. A mass
£flow meter measures sample flow in an isockinetic control system
loop so that the sample is pulled at particle rates identical to
velocity in the stack. The control electronics and the sample
rate flow-control wvalve (usually) are mounted inside a larger
NEMA type housing that may be remotely mounted with respect to
the isokinetic sampling probe(s). A vacuum supply 1s external to
this housing and may be supplied by the customer, or if supplied
by Kurz, mounted anywhere convenient to the user.

Operation of the 4200 is fairly simple and straightforward.
First, the EVA 4000 stack velocity sensors provide 0-5Vdc signals
linearly proportional to stack velocity. These signals are
averaged to provide an external setpoint input to the 4200
controller module. Secondly, a linear, thermal mass flow meter
provides 0-5 Vdc signals linearly proportional to the sample flow
rate. The Kurz Series 4200 Isckinetic Sampler Controller accepts
the abovementioned 0-5 Vdc input signals from the sample rate
mass flow meter, compares it to the setpoint signal derived from
the stack velocity sensors, and sends an error signal to either
open or close the control valve until the isokinetic flow control
point is reached. The "Series 4200" name refers to an integrated
KURZ Isokinetic Sampler Controller System, in general. It should
be noted, however, that the 4200 systenm consists of many
components that comprise standard products when sold separately,
and a brief description of each subsystem follows:

1) The EVA 4000 System with either the K-BAR 12 or K-BAR 24
Probe Elements.

2) A single or dual sampling nozzle and manifold systenm
which is attached to the K-BAR probe.

A sampling manifold system which brings the sample from
each IK-BAR isokinetic probe together and into the
izsockinetic control electronics.

[#]
~

4) System Electronics consisting of:

Series 151 RM Signal Conditioner/Linearizerx

Series 192 Power Supply

Series 4200 Automatic Isokinetic Controller Module
Series 505 Sample Rate Mass Flow Meter

Series 730 Sample Flow Rate Flow Control Valve
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The IK-EVA 4200 utilizes the K-BAR 24 size velocity bprobe for
large ducts and temperatures up to 500°F and the K-BAR 12 size
velocity sensors for smaller ducts. Since the sampling lines run
through the mounting flange, the velocity seasor current
transmitters are separately mounted in an individual enclosure.
The system electronics are usually mounted in the series 183
electronics enclosure, although other configurations may be used.
The sampling pump (available as an option) can be mounted
separately exterior to the enclosure. Although aluminum K-BAR
probes may be ordered, all sampling nozzles and manifeolds are
constructed of type 318 Stainless Steel. Filter holders for
sample collection are not included, but are optionally available.

The customer is to supply a flanged'spool piece to the duct which
will mate with the sensor and sampling array.
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THE MULTIPOINT STACK VELOCITY SENSOR AND ELECTRONICS (EVA 4000)

Stack or duct velocities are measured using the EVA 4000
multipoint airflow measuring probes. The EVA 4000 uses Kurz's own
all metal, thermal mass flow sensor. Wiring from each sensor on
the probe runs to a transmitter enclosure which houses a small
circuit card for each sensor used. The current outputs are
electrically tied together

The signal conditioning, linearization and power supply board 1is
mounted in a rack module found in the 4200 system enclosure. The
current transmitters located in the EVA transmitter enclosures
allow long cable runs with no signal degradation. The currents
are high 1level signals of a few hundred milliamps. National
Bureau of Standards (NBS) Traceable calibration is standard with
Calibration data and Certificate provided for each sensor. Kurz
EVA stack mass velocity sensors automatically correct for changes
in gas temperature and density. Therefore, readings are
automatically referenced to standard conditions. Kurz Instruments
has adopted standard conditions of 25°C (77°F) & 760 mm Hg (22.92
in Hg).

IK-BAR 12 ISOKINETIC PROBES

The IK-BAR 12 Isokinetic Probes use the 0.75" diameter sensor
sections assembled with 3/8" NPT pipe nipples. EVA IK-BAR 12
Electronic Velocity Array probes and are usually specified for
smaller stacks and ducts, typically 4 ft. and under. They are
available in either Aluminum or 316 Stainless Steel. Up to five
velocity sensors may be used on the probe assembly, and either a
single or dual sampling rake may be used. A temperature sensor
may be added to the velocity probe assembly, but the probe is
still limited to a maximum of five sensors due to space
limitations on running sensor wiring through the sensor windows.
Kurz recommends that single-ended IK-BAR 12 probe assemblies be
no more than 36" in length, increasing to 72" for double-ended
IK-BAR 12 probe assemblies. Radiation resistant wiring may be
specified as an option for temperatures to 150°C. Standaxd
temperature rating is 500°'F.

IK-BAR 24 ISOKINETIC PROBES

The IK-BAR 24 Isokinetic Probes use the 1.5" diameter EVA
Electronic Velocity Array probes and are usually specified for
larger stacks and ducts, typically exceeding 4 ft. They are
available in either Aluminum or 316 Stainless Steel. Up to seven
velocity sensors may be used on the probe assembly, and either
single or dual sampling rakes may be used.
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A temperature sensor may be added to the velocity probe assembly,
but the probe is still limited to a maximum of seven sensors due
to space limitations on running sensor wiring thru the sensor
windows. Kurz recommends that single-ended IK-BAR 24 probe
assemblies be no more than 72" in length, increasing to 144" for
double-ended IK-BAR 24 probe assemblies. Radiation resistant
wiring may be specified as an option. Standard temperature
rating is S500°F.

IK-EVA PROBE INSTALLATION CONFIGURATIONS
SINGLE AND DUAL ISCKINETIC SYSTEMS

This 1is a wetted part on the isokinetic probe assembly used for
mounting the IK-BAR 12 to a duct or stack. The flange c¢an be
specified in either Aluminum or 316 Stainless Steel.

TRANSMITTER SEPARATE, SINGLE ENDED (TSSE)

Model designations incorporating -TSSE within the model number
refers +to Transmitter Separate, Single Ended, IK-BAR assembly.
The IK-BAR assemblies are mounted to the gas stream conduit by
means of a flanged spool piece. The spool piece for the IK-BAR 12
shall consist of a 5" pipe nipple welded to a 5" class 150 ANSI
flange. The spool piece for the IK-BAR 24 shall consist of a 6“
pipe nipple welded to a 8" class 150 ANSI flange.

TRANSMITTER SEPARATE, DOUBLE ENDED (TSDE)

Model designations incorporating -TSDE within the model number
refers to Transmitter Separate, Double Ended, IK-BAR assemblies.
These assemblies require the same spool piece as noted in the
TSSE write up. In addition to the spool piece a support cup is
provided for the opposite end of the assembly. The support cup
for +the IK-BAR 12 is sized to accept a 3/8" pipe nipple. The
support cup for the IK-BAR 24 is sized to accept a 1" pipe
nipple.

IK-EVA TRANSMITTER ENCLOSURES
SINGLE AND DUAL ISCKINETIC SYSTEMS

These are the remote transmitter enclosures that house a circuit
card for each of the sensors used with a probe(s). Normally, 25
f+. of cable is supplied between the probe assembly(s) and the
transmitter enclosures.
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At the transmitter enclosure the current outputs of each of the
sensors are transmitted to the main system signal processing
electronics to allow each sensor to be monitored at the control
panel. Enclosures are available in either painted steel or 304

stainless steel.

Series 195 separately mounted transmitter enclosures are
available in wvarious sizes based on system requirements.
Enclosures are provided with field wiring terminals to allow user
+to terminate sensor and signal output wires easy access.

IK-EVA 4200 SAMPLING MANIFOLD

Applicable to both K-BAR 12 and K-BAR 24 based systems, a
sampling manifold is necessary for systems having more than one
IK-EVA probe, or when a probe uses dual sampling rakes, in oxder
to bring the entire sample to a common point. We use 3186
Stainless Steel ‘tubing and flow junction headers with mounting
provisions. Usually, +the sample manifold system is peculiar to
each installation, and will be detailed on drawings supplied by
the factory.

SAMPLE COLLECTION

A filter or sample box (we use the terms interchangeably) is
optional. Most customers supply their own or route the sample
into an analytical train. Kurz can supply a fiberglass, NEMA
type enclosure to be mounted near the 4200 probe. These sample
boxes usually hold a stainless steel four-inch filter assembly
and a shut-off valve to allow filter removal and replacement. For
very small sample rates, Kurz can supply a filter box with a 47mm
filter. For installations where the system controel electronics
are to be some distance from the sampling site, filter boxes can
be supplied which also mount the sample rate mass flow meter and
control valve. Kurz will be happy to quote on and furnish a
design for any specific customer requirements, including systems
with automatic filter changers.
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AUTOMATIC ISOKINETIC SAMPLING CONTROL MODULE
IK-EVA 4200 AND IK-EVA 4200D

This model number incorporates all of the electronic modules used
for the EVA velocity sensors and for automatic isokinetic
control. Modules include:

Series 4200 Isokinetic Controller Module,
Series 151 RM Signal Conditioner/Linearizer,
Series 192 System Power Supply

Series 505 Sample Rate Mass Flow Meter
Series 730 Sample Rate Flow Contrel Valve.
Series 1893 Enclosure.

All electronic components are furnished in +the rack module
configuration. The standard sample flow rate will be between 1 &
5 SCFM full scale. In most cases, reasonably sized sampling
nozzles may be furnished to accommodate the duct or stack
velocity and the number of sample points. Please consult the
factory for special situations. The standard outputs are 0-5 Vde
for the average velocity and for the sample flow rate. All of the
Kurz options are available for use with the IK-EVA 4200 system.
The Model IK-EVA 4200D is a dual sample automatic isockinetic
system and simultaneously furnishes two independent isckinetic
samples. This system includes a unique automatic circuit which
samples at a constant sampling rate below a preassigned stack
velocity and isokinetically at higher velocities. This allows
measurements at near zero stack flow conditions.
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EVA ELECTRONIC VELOCITY ARRAYS

The stack velocity probes in IK-EVA systems are composed of one
or more probes, each consisting of one or more individual EVA
sensors configured as multi-sensor probes using a series pipe
connection. This chapter describes the EVA sensor: theory of
operation, physical construction, construction of nmultiple sensor
probes, sensor transmitter cards (Wheatstone bridge), method of
averaging sensor signals and sensor specifications.

CONSTRUCTION OF MULTIPLE-SENSOR PROBES:

Usually two-or-more EVA sensors are arranged on a single probe by
piping +the protective flow ‘“windows" (housing the sensors)
together wvia connecting pipe nipples. Wiring for each senscor
runs through these nipples, as well as through holes drilled
lenthwise through the EVA sensor windows.

SENSOR TRANSMITTER CARDS:

Each sensor has its own accompanying "transmitter card"” (a small,
printed circuit board). The card contains a Wheatstone bridge
and components comprising a two-wire current mode transmitter.
The Wheatstone bridge is tuned using proprietary; Kurz "temp

~comp” techniques. Since the wiring between the sensor and
transmitter card is part of the Wheatstone bridge, it must not be
cut, shortened or lengthened. Most EVA systems are designed so

+that the individual sensor wires run out through the probe
installation flange, then through customer-supplied conduit +to
the transmitter card enclosure. This enclosure is normally
mounted within 25 ft. of the probes.

METHCOD OF AVERAGING SENSOR SIGNALS:

Individual sensor currents are transmitted over the +two-wire
hookup and are converted to veoltage at the system electronics
enclosure. A two-wire run for each sensor 1s necessary such that
the individual flow signals may be linearized. Once +the signal
arrives at the system electronics enclosure, its own dedicated
linearizer adjusts the voltage-versus-flow to a linear function.
Thereafter, linear 0-5 Vdc signals are summed +to ©produce the
average velocity signal for the entire EVA array.

1 COF 2 VELOCITY ARRAYS




SENSCR SPECIFICATIONS:
CONSTRUCTION:

Proprietary 318 Stainless Steel, TIG-welded,
Thermal Mass Flow Sensor with Reference-grade 385 Platinum RTD-

type winding; High-Grade Ceramic Core.
REPEATABILITY:

+0.25%

RESPONSE TIME:

1 second

SENSOR OPERATING TEMPERATURE RANGE:
Standard High-temperature: -55 to 250°'C

Very High-temperature option: -55 to 500°C

2 OF 2

VELOCITY ARRAYS

Hermetic-Sheath




SERIES 195 VELOCITY SENSCR TRANSMITTER ENCLOSURE

IK-EVA 4200 Systems use EVA sensors for stack or duct velocity.
The transmitter electronics, with one circit card for each
individual EVA sensor, - are housed in the transmitter enclosure
near the sensors (generally within 25 £t.).

Transmitter enclosures come in variocus sizes based on the system
design requirements. The transmitter enclosures will house a
number of circuit cards each wired to the input and output field
wiring +terminals within the enclosure. also connected to the
cireuit cards are the bridge power transistors. Power transtors
require a heat sink to maintain acceptable operating
temperatures. These heat sinks are mounted on the exterior of the
enclosure to allow the heat to be carried away by convection.

Enclosures are designed and constructed to be weather resistant
and withstand +the enviornment. The enclosures are industrial
quality NEMA 4 type, and easily mounted with the four mounting
ears provided.

In some cases the user must penetrate the Series 185 enclosure
and add conduit fittings to allow wiring of the system. If this
requirement applies, be careful not to let metal chips deposit
themselves on or around the electrical clrcuits.
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TRANSMITTER
ENCLOSURE

" Model 195-141206 Transmitter Enclosure
for K-BAR 12 or 24 TSSE or TSDE
Configurations. Maximum of 6 Sensors.
(14"x 12" x 6") Weather-resistant

.
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. Model 195-221310-N4 Tmnsmittef Enclosure
del 195-201608 Transmitter Enclosure _
L M UCBAR 12 or 24 TSSE of TSDE o QLIPBAR 124 24 TSSE & TSDE
. Maximum of 8 Sensors. Conﬁggranons. aximum of 9 sensors,
' Cox:figux;auo:is W her-resistant Industrial Quality Enclosure with heavy
(20"x 16" x §7) Weather-resist: duty field wiring terminals |
= = (21.75"H x 12.5" W x 10" D) NEMA 4
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' Note that all Series 195 Transmitter Enclosures contain field wiring terminals.
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Series 193 System Enclosure

IK-EVA System electronics may be enclosed by a NEMA-4 type
housing, which holds the 18-inch Rack Chassis containing the
system electronics. A number of system enclosures are optionally
available. It also encloses the system interconnection
termination blocks and individual functional modules contained
within the 18-inch rack chassis.

The system enclosure provides power to the Series 505 Mass Flow
Meter and a control signal to the Series 730 Rotary Ramp Control
Valve, both are mounted within the lower portion of the
enclosure. Some systems may contain dual valves and mass flow

meters.

Conduit penetrations must be made by the field installation crew
as required to provide a throughway for the field interconnect
wiring. Caution® should be exercised to assure that no metal
shavings are allowed +to settle on or around the systen

electronics.

Mounting ears are provided for attachment of the encleosure to a
supporting wall or mounting rails. Four large ears are provided
to meet this mounting requirement. Good quality 3/8 belts should
be used to attach the system enclosure to the supporting surface.
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Vodel 193RC82212.-FWT Electronics Enclosure

¥odel 193RC~483612-FWT-N12 Electronics Enclosure
with fleld wiring terminals, mounting rails
that aceept two (included) rack chassis. Painte:
(Cream color) Stea!, wall mount.
(48" H 36" Wx 12" D) NEMA 12
(Uses any 191RM Series Power Supply)

with ffeld wiring terminals, mounting rails

that aceepe rack chassis. Painted Stezl, wall mount, | -
(48" H x 22" W x 12" D) NEMA 4 type : )
(Uses any 191RM Series Power Supply) ;

(Includes rack chassis as neaded)

)
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Model 193RC~83612-FVWWT-N12VY Electronics Enclosure
Same as above but with 29" H x 19" W polycarbonate

window mounted to cover.

Vodel 193RC-483612-FYWT-N4 Electronics Enclosure

Same as above except NEMA 4 rated.
Model 193RC=483612-FWT-N4V Electronics Enclosure

Same as above except NEMA 4 rated and with
29" H x 19" W polycarbonate window mounted to cover.
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ELECTRONICS ENCLOSURE : '

{ Model 193RC-722532-FWT Free-Standing Floor-Mounted

. Electronics Enclosure with field wiring terminals
and mounting rails that accept rack chassis.
Painted Steel, floor mount, (72" Hx 25" Wx32° D)
NEMA 4 type (Uses any 191RM Series Power Supply)

- Model 193CR-102422 Free-standing Light-Duty Rack Cabinet

7 Electronics Enclosure for INDOOR USE ONLY.

E Includes louvered rear door for terminal access.

' Includes rack chassis as needed. (40" Hx 24" Wx 22" ]
(Uses any 191RM Series Power Supply)

oYY
—

Model 193CR-702422 Free-standing Light-Duty Rack Cabinet 1
Electronics Enclosure for INDOOR USE ONLY. i
Includes louvered rear door for terminal access.
Includes rack chassis as needed. (70" Hx 24" W x 22" D)
(Uses any 191RM Series Power Supply)

' Series 193 OPTIONS:

Floor stand kit. Includes 4 factory-instailed feet;

|

) . |
raises any Series 193 Enclosure 6" off floor. |
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UNPACKING

Normally no special precautions need to be observed during
unpacking of your isockinetic sampling system. Of course, any
external damage to the package should be reported to the carrier.

We recommend completion of electrical connections (i.e.: bench
test) soon after unpacking, turning the unit on, and verifying
that the zero point has not drifted and that an upscale response
results when air flows over the sensors. Engineering Drawing
sections may also be used to verify system operation.

The system electronics and current transmitter enclosures should
be unpacked from their crates and visually inspected. Prior to
ther bench test mentioned above, all parts should be examined for
any visually detectable shipping damage.

Remove any protective packing from the sensor ‘“window" areas.
The probe assembly and the EVA sensors especially should be
inspected for any sign of damage. Even though the sensors are
sheathed with a 318 stainless steel, damage could result if the
system crates were improperly handled during shipment. Sensors
should not be bent.

We recommend storing the crates that your 4200 System arrived in
for your future convenience should it be necessary to return all
or part of the system for repair or recalibration.

All boxes and crates should be inspected for mounting hardware
and miscellaneous system equipment prior to storasge.
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INSTALLATION

There are a number of steps to be taken during installation of
your 4200 system. Note that some steps of require that prior
planning has been done, decisions have been made and necessary
supplies have been ordered. Generally, installation steps are as
follow:

1.

2.

Install the IK-EVA probes in the plant vent, duct or stack.
Prepare the wvent, duct or stack fbr sensor installation.

Each vent, duct or stack must be prepared for the IK-EVA
probe per Kurz installation drawings provided with the
system. These drawings provide the suggested layout, duct
modifications and installation drawings.

Typically, duct preparation consists of the following:

1. Cutting an access hole for the IK-EVA probes and support
structure.

2. Modifying the duct to include mounting provisions such
as “spool piece" or flange to which the IK-EVA probes mount.

3. Weld the double-ended support fitting, if used, to the
opposite duct wall.

Kurz provides a "cup-like" fitting for installation by the
customer with double-ended systems. The double-ended fitting
or "cup" provides a more rigid system mounting. It should be
installed along the center line of the IK-EVA probe on the
opposite duct wall.

A clearance hole, with the approximate ID of the “cup” should
be drilled pricr to "cup" installation.

Install the IK~EVA probe(s) in the prepared duct or vent.

Secure the IK-EVA probe(s) with mounting hardware (i.e.:
flange bolts, screws, etc.).

Decide where the current transmitter electronics enclosure
(Series 195) for the IK-EVA system is to be mounted.

The current transmitter enclosure is a NEMA 4 Enclosure 3/8"
or 5/16" bolts, with lockwashers and flatwashers, should be
used in mounting. Using this hardware and fastening all
four ears results in adequate support for the enclosure.
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The enclosure houses the Series 485 Current Transmitter PC Boards
and customer field wiring terminatiens. It should be located as
near as possible toc the vent or stack in which the EVA sensors
{(on the IK-EVA probe) are located, the location being limited by
the EVA sensor cable length (typically 25 feet). Electrical
power is not required for this enclosure, since the PC Board
power comes from the main system electronics enclosure. Each
Series 465 1is connected to one EVA sensor. Wiring should be
accomplished per the system drawings provided by Kurxrz for this
project.

Enclosure door clearance for general system operation and
troubleshooting should be provided (as with the main
electronics enclesure).

3. Decide where +the system electronics enclosure will be
located.

Depending on the size of your system, this can be either the:

Model 193 - 482212 enclosure, 48" H x 22" W x 12" D, NEMA 4,
with wall mounting ears on 18" centers.

(or the)

Model 1893 - 722532 free standing floor mounted enclosure,
72" H x 25" W x 32" D.

The model 193 - 482212 enclosure, complete with system
electronics, typically weighs approximately 350 1lbs. When
wall mounting an object of this weight, Kurz recommends
using premium quality bolts and nuts. All four mounting
ears should be used.

Floor mounting the larger 183 ~ 722532 enclosure 1is less
critical, unless seismic concerns apply. Again, Kurz would
recommend using only the highest quality fasteners in an
installation configuration offering generous safety factors.

System Enclosures includes display’s and operator controls,
so they should be located somewhere convenient to the user.
Electrical power must be available also. Because most 4200
Systems include the flow control valve(s) within the System
Enclosure, bear in mind that you will have to run sample
line, or simple vacuum line, between the Isokinetic Probe
Assembly mounted in the stack and +the 4200 System
Electronics Enclosure mounted, presumably, on the ground.
So, normally, you will want to mount the System Enclosure as
close to the stack -as possible. The system vacume source is
supplied by either the customer or vendor as required.
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On 4200 Systems in which the user has elected to have the
sample rate mass flow meter and flow control valve mounted
close to the Isckinetic Probe Assemblies themselves, nmors
flexibility exists in mounting the System Electronics
Enclosure hundreds of feet away from the stack or inside a
control room. For control room installations the NEMA housing
may be dispensed with altogether. System electronics can then
be mounted in standard 18" relay racks. For these type of
installations, +the vacuum source (cr vacuum pump assembly)
can and should be mounted close to the isckinetic probe(s).

Install system  interconnection wiring between the
electronics and components.

Interface wiring should be completed per the Kurz system
drawings provided with your system. Interconnecticn
terminals -- along with field spare terminals -- are
provided in " the upper portion of the system main electronics
enclosure and current transmitter electronics enclosure.

Prior +to system power up, confirm <that intercennection
wiring is installed properly.

Perform point-to-point tests to assure that signal cables,
power cables, ground wires and other system connections are
complete. This will minimize any equipment failures due to
improper wiring.

Confirm system wiring per the Kurz system drawings provided
with your equipment and architect engineer or OEM egquipment
vendor drawing to assure that terminations have not been
changed or altered during the design process or during
installation.

Assure that any other equipment interfacing with the IK-EVA
System has been installed, with interconnections properly
made. (i.e.: Kurz Flow Controller System or customer
radiation monitoring equipment).

NOTE: DO NOT POWER SYSTEM UP UNTIL THIS CHECKOUT PROCEDURE
IS SATISFACTCRILY CCMPLETED. '

.3 OF 4 INSTALLATION




()]

Power up system.

Initiate power to the Kurz equipment. Confirm power level to
enclosure (i.e.: 120 VAC - 10%).

Within the system enclosure, tura the key switch power
switches to the ON position. Also, turn on any module power
switches. Assure that all fuses or other circuit protecticn
are not failing.

Hook up the sample line between the Isckinetic Probe Assembly
and the flow control valve within the 4200 System Electronics
Enclosure.

On standard 4200 Isokinetic Systems the flow control valve is
mounted inside the System Electronics Enclosure. The sample
line runs between the Isokinetic Prcbe Assembly mounted in
the system enclosure (with some kind of sample collection
means, such as a filter box, presumably in the middle).

As a final note, bear in mind that the sample will be
collected prior to flowing thru the flow control valve and
the vacuum pump. If you find upeon inspection +that the
sampling line becomes dirty with time, or that <the flow
control valve becomes dirty and needs periodic cleaning, we
recommend you install a large in-line filter downstream of
the sample collection filter in order to catch dirt (or
sample) before it has a chance to enter the flow control
valve. Long sample line runs that might allow generation of
water condensate in the line should consider installing a
water trap in-line and upstream of the flow contrsl wvalve.
Water will not damage the valve, and there are water traps on
the vacuum pump anyway, but in order to ensure isckinetic
performance is uninterrupted it is still a good idea to have
a water trap upstream of the flow control valve. Remember
this recommendation is only for long sample line runs and
where water has been discovered.
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QUICK GUIDE TO HCOKING UF THE 4200 SYSTEM

. There are four major types of electrical connections required to
complete the system interconnection. They are:

1. Individual sensor wires from velocity sensors on IX-EVA
probe to current transmitter (Series 465) located in the
Series 195 Electronics Enclosure.

2. Signal inputs to main electronics enclosure.

2.1 Source: Series 4000 EVA Sensors. Type: Current
signals from Series 185 Current Transmitter Electronics
Enclosure. Destination: System Electronics Enclosure.

3. Power input to main electronics enclosure, (110Vac/60Hz
typ. ).

4, Qutput Signals from main electronics enclosure.

1. Eva Sensor linear output signal representing average
duct or stack velocity.

[ 2. Sample rate mass flow meter linear ocutput signal.

3. Velocity profiler output signal for individual wvelocity
( sensor output reading (if provided with system electronics).

. 4. Any 4-20mA outputs for retransmission of above signals.

Electrical connections for +the above listed functions are
provided on the terminals as shown on the included engineering
drawings. Recommended wire size, signal level, terminal board
location and additional comments are provided. As mentioned in
‘the section on installation, the field-wiring connections should
be verified by testing prior to the initiation of system power in
order to minimize electronics damage due +to possible wiring
errors.

Refer +to the Kurz wiring diagrams included in the Engineering
Drawings section for additional information on: 1. wiring the
probes to the intermediate juction box (transmitter box), 2.
wiring to the system electronic enclosure, 3. wiring AC power,
4. plumbing the probe(s) sample line(s) to the manifold
assembly, then to +the sample flow controller (in the system
electronics enclosure), 5. drawings of terminal strip within the
boxes along +terminal descriptions, 6. point-to-point wiring
diagrams and instructions. :
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OPERATION - GETTING STARTED

After +the completion of system installation and interconnection
the following steps will allow the operator to initialize the EVA
System operation. ) :

LIST OF OPERATCR SWITCHES

INPUT POWER
ON/QFF SWITCH: Self Explanatory

POWER SUPPLY
ON/OFF SWITCH: Self Explanatory

SERIES 151 OR 151/142 SIGNAL CONDITIONER MODULE(S)
ON/OFF SWITCH: Self Explanatory
SENSOR POINT SELECTION SWITCH: Selects sensor ocutput to be
switched to front parnal jack (J1).

SYSTEM INITIALIZATION PROCEDURE

1. Turn key lock power switches to the "ON" position.

2. Turn power supply power switch to the "ON" position.

3. Turn SERIES 151 OR 151/142 power switch to the "ON" position.

At this point, if there is flow in the plant vent or duct, the

EVA system should be sensing the flow rate and providing an

output signal. This may be verified by testing the output
terminations in the top of the 183 main electronics enclosure.
Refer +to the system drawings in Section 14 for specific terminal
assignments.

If +the EVA system includes a velocity profiler, Series 151/142
the following procedures may also be followed.

4, Select a sensor using the rotary "POINT SELECTOR" switch S1
or S2 (for larger EVA systems).

5. Conduct a DVM to the output signal connector Jil on the
module front panel.

6. Monitor the individual sensor <flow rate. (0-5 VDC
corresponds to the sytem flow range.)

7. Select another sensor (if desired) and monitor its output
signal.
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8. Return the “POINT SELECTOR" switch to the AVG (average)
position to return the EVA system to normal operations.

9. If the Series 151 module has a "D" or “RMD" option the
average signal may be monitored by simply reading the signal at
the display. Likewise the same is true for the Series 181/142
modules. However with the addition of the 142 +to the 151
individual sensor signals may be read at the local readout.

FUSED MODULES
Series 151 Signal Conditioner Module (0.54A)

Series 151/142 Velocity Profiler Module (0.54)
NOTE: The Series 151/142 replaces the previous 142 Series
modules.
Series 191 Power. Supply (2.04)
NOTE: The Series 191 replaces the previous 192 Series.

Main Power Fuses (Qty 2 or 3, 2.0A)

Perhaps the simplest way to explain operation is to explain the
functions of the contrel switches. Typically the stack velocity
sensor electronic rack module and the sample mass flow rate
electronic rack module will have ON/OFF switches only. Basice
functional controls for the Series 4200 Isokinetic Sampling
System will therefore be found on the 4200 Isckinetic Sampler
Controller rack module. We’ll describe the controls and what they
do in that section of the manual.
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THE SAMPLE INLET NOZZLE AND SAMPLE MANIFOLD:

Sampling nozzles are either machined as part of the sampling
manifold assembly or fabricated as removable thread on style
nozzles. This screw-on nozzle allows users to change sampling
rates by simply changing nozzles. These nozzles may be ordered
from Kurz Instruments Inc.. The digital display on the 4200
Isokinetic Sampler Controller electronics module must be rescaled
to new engineering units matching the new full scale sampling
rate along with adjustments to the velocity vs sample rate signal
matching circuit,this is however a simple task. The 4200 System
will continue to sample isckinetically, since the system will
continue +o match the velocity of the flow past the sample rate
mass flow sensor to that of the stack flow past the EVA sensors
after adjustments.

A sampling manifold consists of one or more sample inlet nozzle
tubes feeding a common convergence manifold assembly. The design
of the manifold assembly and nozzles take into consideration the
gas stream velocity and desired extraction sample rate. 1In
addition the design is such that the particle deposition and fall
out are kept to a minimun, based on a computer aided analysis of
the sample assembly and its individual parts.

The user 1is required to provide the connecting tubing for the
interface of the sample manifold assembly to the system sampling
source, the particulate filter and/or the wide range gas monitor.
Design of the interconnect tubing by the user should take into
consideration particle deposition and fall out.

Flow summing blocks are required when two or more gas sampling
manifolds are used to gather a representative gas stream sample.
These summing blocks add the individual gas flow streams into one
larger flow stream to the particulate and/or wide range gas
monitor.
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FILTER HOLDERS AND SAMPLE COLLECTION BOXES

An optional Filter or Sample Box Assembly can be mounted in close
proximity of the Isckinetic Probe Assembly or nearby on the stack
or duct. They contain a filter for sample collectionand a ball
valve +to shut off the sample line during filter changes. TWO
basic versions of filter box assemblies are available, and are
described on this following page.

1. 4" Filter Holder. This is the more popular of the sample box
configurations. A 4" filter holder manufactured by EKurz is
included in the fiberglass sample box.

2. 47Tmm Filter Holder. This configuration substitutes a 47mm
filter for the 4" filter holder mentioned above, and is used for
low flow version§ of the 4200 (See System Specifications).
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THE VACUUM PUMP

Kurz Instruments can provide an optiocnal high quality Rotary Vane
Vacuum Pump with the Kurz 4200 Systems. This is an oil-less
vacuum pump which has an integral AC drive motor. The drive
motor will »require 1/4 - 3/4 horsepower to operate based on
system regquirements. A vacuum relief valve is included in the
vacuum line piping inside the 4200 System Enclosure. The pump
used will pull between 1 & 10 CFM at 0" Hg again based on the
system design. The vacuum pump assembly will weigh between 5 & 50
1bs.
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SERIES 465 CURRENT BOARD

TWO WIRE SIGNAL TRANSMISSION:

Most Kursz thermal anemoneters include two-wire signal
transmission circuitry, that allows the sensor/flow +transducers
tc be situated over 1000 feet from the signal conditioning and
power supply electronics. No additional power supply is needed at
the location of the flow transducer.

In considering the two wire system, let us first see how we
transmit a signal from our sensor to the signal conditioning
circuits in our non-two-wire systems. A good example of such a
system 1is one of Kurz’s portable, battery powered instruments.
The two platinum RTD windings in the sensor represent two legs of
a Wheatstone bridge. Therefore, the probe cable is an integral
part of the sensor circuit. Since cables have +their own
resistance values, temperature compensation and calibration are
dependent on an exact, known cable length: If the cable length is
altered, a calibration error is introduced, and recalibration is
required. Since the probe cable is a conductor and has a voltage
signal across it, the cable does not normally exceed 50 feet in
length. Greater lengths impart tooc much electrical resistancein

the bridge circuit.

In Kurz systems having a two wire signal transmission, feature
the entire bridge circuit which is part of +the current mode
circuit board 1is contained in the conduit junction box. The
junction box is mounted to the flow +transducer. This circuit
allows transmission of the signal over a two wire system. It
should be noted that the current output from the flow transducer

+is not the industry standard 4-20 mA, but our own current, based

on calibration of the instrument.

To summarize some of the advantages of the two wire signal
transmission method:

1 The output and power leads are the same, nc other power
source is needed for the sensor.

%)

Current is drawn from a remote power supply in proportion to
sensor signal changes.

3 The current mode has very high line noise immunity, allowing
the use of a simpletwisted pair of wires.

The two wire cable has two attachment points, the screw terminals
on the transducer printed circuit board in the flow transducer
Junction box and the screw terminals on the main signal
conditioning and power supply board. The total loop resistance
for the two conductors should be 4 ohms or less.
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The “Series 4200”
name refers to an inte-

grated Kurz Isokinetic Samp-
ler Controller System. It should be

: noted that the 4200 system consists

; M of many components that comprise

standard products when sold separately.

B The EVA 4000 System with either the K-BAR 12
or K-BAR 24 Probe Elements.

H A single or dual sampling nozzle and manifold
system that is aitached to the K-BAR probe.

B A sampling manifold system which brings the
sample from each IK-BAR isokinetic probe to-
gether and into the isokinetic control electronics.

Bl System Electronics consisting of:
A) Series 151 Signal Conditioner/Linearizer
B) Series 192 Power Supply
C) 4200 Automatic Isokinetic Controller Module
D) Sample Rate Mass Flow Meter
E) Sample Flow Rate Flow Control Valve

H Any options desired by the user.

IK-EVA 4200 MULTI-POINT
ISOKINETIC SAMPLING SYSTEMS

A

—he Kurz Series 4200 Con-

tinuous Automatic Isokinetic
Stack Sampling System is composed of
a series of sampling nozzles paired with a num-
ber of EVA 4000 stack or duct velocity sensors. A
mass flow meter measures sample flow in an
isokinetic control system loop so that the sample is
pulled at particle rates identical to velocity in the
stack. The control electronics and the sample rate
flow-control valve are (usually) mounted inside a
larger NEMA type housing that may be remotely
mounted with respect to the isokinetic sampling
probe(s). A vacuum supply is external to this hous-
ing and may be supplied by the customer, or Kurz.
Operation of the 4200 is simple and straightforward.
First, the EVA 4000 stack velocity sensors provide
0-5Vdc signals linearly proportional to stack velocity
and are averaged to provide an external setpoint
input to the 4200 controller module. Secondly, a
linear, thermal mass flow meter provides 0-5 Vdc
signals linearly proportional to the sample flow rate.
The Kurz Series 4200 Isokinetic Sampler Controller
accepts the 0-5 Vdc input signals from the sample
rate mass flow meter, compares it to the setpoint
signal derived from the stack velocity sensors, and
sends an error signal to either open or close the
control valve, maintaining the isokinetic flow control

point.




THE ISOKINETIC PROBE ASSEMBLY

4200 systems can use either the K-BAR 12 or K-BAR 24 size
velocity sensors, and either one sampling rake or two (dual)
sampling rakes. A common use of the second rake is to collect
an independent record sample. The illustration below is meant
to represent a typical probe assembly.

IK-BAR 12 Isokinetic Probes

The IK-BAR 12 Isokinetic Probes use the 0.75" diameter EVA
Electronic Velocity Array probes and are usually specified for
smaller stacks and ducts, typically 6 ft. and under. They are
available in either aluminum or 316 stainless steel. Up to five
velocity sensors may be used on the probe assembly, and either
single or dual sampling rakes may be used. A temperature
sensor may be added to the velocity probe assembly, but the
probe is still limited to a maximum of five sensors due to space
limitations on running sensor wiring thru the sensor windows.

Sample Withdrawal Rake (#1)

Kurz recommends that single-ended IK-BAR 12 probe as- Sample Withdrawal Rake (#2)
semblies be no more than 36" in length, increasing to 72" for (used only with dual IK-BAR 12

double-ended IK-BAR 12 probe assemblies. Radiation resistant
wiring may be specified as an option. Standard temperature
rating is 500°F.

Normally this flange mounting is
installed by the customer. Kurz

can supply the part, or it may be
customer supplied. For IK-BAR

12 based sysiems, a 5" ASA flange
is used. For IK-BAR 24 based
systems, a 6" flange is used.
Either part is available in stainless
steel (316) or aluminum.

Stack or
duct wall
Sample line #1
pipes to here

/

Cabling for the EVA sensors

passes thru here. Users can fit
conduit between here and the
EVA transmitter enclosure.

Sample line #2
pipes to here

Ports allow insertion of a
portable instrument probe to
co-locate with each EVA
sensor for performing in-situ
recalibrations.

and dual IK-BAR 24 systems.)




Note that EVA sensor wiring and sample
rake-to-EVA probe clamps are not shown
(removed for clarity).

This is the 316 stainless steel sheathed
EVA velocity sensor. The mass flow type
sensor automatically compensates for
temperature and barometric pressure
variations. The four wires which originate
with each sensor and run thru the probe
assembly to the Transmitter box are not
shown.

The protective “window” pipe section
which houses the EVA sensor has pas-
sages lo run sensor wiring thru the probe.

Simple pipe nipples connect EVA
sensor windows in the probe assembly.

IK-BAR 24 Isokinetic Probes

The IK-BAR 24 Isokinetic Probes use the 1.5” diameter EVA
Electronic Velocity Array probes and are usually specified for
larger stacks and ducts, typically exceeding 4 ft. They are avail-
able in either aluminum or 316 stainless steel. Up to seven
velocity sensors may be used on the probe assembly, and either
single or dual sampling rakes may be used. A temperature
sensor may be added to the velocity probe assembly, but the
probe is still limited to a maximum of seven sensors due to
space limitations on running sensor wiring thru the sensor win-
dows. Kurz recommends that single-ended IK-BAR 24 probe
assemblies be no more than 72" in length, increasing to 144"
for double-ended IK-BAR 24 probe assemblies. Radiation resis-
tant wiring may be specified as an option. Standard temperature
rating is 500°F.

P

For double-ended IK-BAR 12 &
IK-BAR 24, acup type fitting
welded to the opposite stack or
duct wall is used.

INSTALLATION CONFIGURATIONS

n IK-BAR 12 TSSE (Transmitter Separate, Single-Ended)
A 5" flange is furnished standard with the probe assembly.
Specify aluminum, 316 stainless or cad-plated steel.

Optional

/[ \\\ 8" Flange
o || Standard [/ N\ Stack

0% m O | 8”Flange 01 0 | Mounting

0= Included. \_/ || | Adapter.
: [/ Part No.

1 FMAso

E IK-BAR 12 TSDE (Transmitter Separate, Double-Ended)
Same as above, except includes “cup” fitting to support
opposite end of probe assembly.

i o

== Optional Standard
{ \\ Standard AN \  Stack ~ Double-
0~ 0 | 5" Flange ol d| Mounting ﬁ \ Ended
" || Included. \ ) || | Adapter. g S S;:;Ppon
' Part No. Fitting.
S FMABO Part No.
DESC12

IK-BAR 24 TSSE (Transmitter Separate, Single-Ended)
A 6" flange is furnished standard with the larger IK-BAR
24. Specify aluminum or 316 stainless steel.
S~ = Optional
fN 6" Flange
[ ‘0| Standard [ /N | Stack
0° 5 0| 6"Flange 01 || | Mounting
0 Included. Adapfer_
' . /A~ Part No.
= FMA96
n IK-BAR 24 TSDE (Transmitter Separate, Double-Ended)
Same as #3 above, except includes “cup” fitting to support
opposite end of probe assembly.

o Optional ﬁggiard
{6 \! 6" Flange Double-
( "0 \\ Standard |\ Stack ~— Ended
0% 0| 6" Flange ) Mounting \ ) | Support
\ 07 || Included. | | Adapter. Fitting
RN Part No. Part A.;o

S FMA96 ;

DESC24



SYSTEMS ELECTRONICS

PROJECT MANAGEMENT

Pictured above are 4200 system electronics in our Model 193C
72" high free-standing NEMA 4 enclosures. (Smaller enclosures
are used for simpler systems.) Typical 4200 system electronics
include:

Series 151RM Signal conditioning, linearization and multipoint
averaging electronics.

Series 191RM Power Supply.

Series 4200 Isokinetic Controller Module.

Series 505RM Sample Rate Mass Flowmeter.

Series 730 Flow Control Valve.

Series 193 System Electronics Enclosure.

Any options selected will be standalone rack modules, or in
some cases be built into already existing basic modules. For
instance, the 142 Velocity Profiler option which allows the user
to look at the velocity of each sensor individually, is built into
the Series 151RM module by adding -142 to that model number.
Other popular options include the 132RM Isolated 4-20 mA
Output modules, the 101RM Sample Flow Rate Totalizer mod-
ules, and the ETIRM Elapsed Time Indicator module.

RELATED PRODUCTS

1275 CONTINUOUS AUTOMATIC
7 ISOKINETIC SAMPLING SYSTEM
p o (SINGLE-POINT)

For smaller stacks and ducts, or for

applications where a single sample

— withdrawal point is sufficient, request

y our brochure on the 1275 1SO-

KINETIC SAMPLING SYSTEM. The

single-point features a patented sam-

pling head that uses the same metal

sensors for stack velocity measure-

ment as those used in the EVA and

IK-EVA products. A second thermal

metal sensor in the throat of the sample withdrawal nozzle functions as

the sample rate mass flowmeter, and the control electronics in the system
enclosure maich particle velocities to maintain isokinetic sampling.

The following checklist is meant to be a guide to selecting,
configuring and specifying an IK-EVA system for your applica-
::'?fr;rmation required from user:
E} Stack size (1.D. or dimensions)
A Stack wall thickness/material of construction
) Stack flow/type of gas
(i.e. combustion Air, SO, Hydrogen)
[} Stack temperature & pressure (=250°C)
3 Stack flow profile

[ Type of analysis of sample withdrawn, i.e.: record filter (Kurz
can supply), radiation sampler (GA, Eberline, NRC,
Victoreen, SAl), NO, sampler (ThermoElectron), etc.

Sample flow rate

For nozzle size calculations and/or constant flow controlled
sampling setup

[} System outputs & features desired:

Enclosures, displays, totalizers, 4-20ma transmitters, profil-
ers, A/D
Specific standards & codes to meet, nuclear and seismic
qualifications, QA requirements

Required submittals: drawings, manuals

Required interfaces: kickoff meetings, monthly status re-
ports, etc. Project manager meeting on-site or at vendors

Activities by Kurz Engineering:
Nozzle diameter sizing

Nozzle quantity determination
(per ANSI NI3.1 or customer spec.)

IK-EVA rake design and design verification
3 Enclosure/cabinet layouts
[ Design drawings:
Customer interface
Equipment details
Assembly drawings
Spares list (if required)
@ As-built instruction manuals
Submittal drawings
B Customer interface:
Design review meetings

QA audits
Design questions

© 1986 KURZ INSTRUMENTS, INC.
2411 GARDEN ROAD
MONTEREY, CA 93940
(408) 646-5911
USA TELEX 172275
FAX (408) 646-8901



4200 SYSTEM ISOKINETIC SAMPLER CONTROLLER MODULE

The Kurz 4200 system uses an flow is designed for use 'with the
KURZ Series 730 electric control valves. The 4200 Controller
accepts the stack velocity sensor’s output . as. an external.
setpoint. It then compares the output from the sample mass flow.
meter to this external setpoint. If the two - signals agree;”
isokinetic sampling is occurring. If not, the comparator sends ‘a:
signal to the Series 730 valve. The 730 valve, by either opening
or closing, increases or decreases the sampling rate until®
isokinetic sampling is restored. *

LIST OF OPERATOR SWITCHES:

ON/OFF Self-Explanatory

DISPLAY . Selects Velocity SFPM, Sample SCFM,
Set-Pcint SCFM or Temperature degF

FUNCTION Selects Isokinetic, Constant Flow
Control, Manual Valve

MANUAL VALVE Momentary Toggle Open or Close

FLOW CONTROL SETPOINT Locking Potentiometer

ADJUST ’

DESCRIPTION OF OPERATION SWITCHES
ON/OFF:

Self Explanatory Toggle Switch

DISPLAY:
Velocity SFPM: f%

When the DISPLAY select switch is on this position the indicationy
displayed on the LCD readout is a reading expressed in standard:
feet per minute of stack velocity. The signal displayed comes”
from the stack velocity sensor.




Sample SCFM:

This is the pPosition the switch will normally be on when
operating the isockinetic sampler system. The reading displayed
will be in engineering units and will be displaying the signal
from the Series 505 sample rate mass flow sensor mounted inside
the Series 193 enclosure. This flow rate is actual sample flow
rate being extracted from the gas strean.

Setpoint SCFM:

Setpoint reference voltage as set by the front-panel mounted Flow
Control Setpoint Adjust locking potentiometer. It is Possible to
operate the 4200 system non-isokinetically by selecting the
Constant Flow Control Position selectable with the FUNCTION
select switch..,During non-isokinetic operation, that is,
operation under constant flow control, a sample is pulled from
the stack at & constant flow rate. In order +to sample at g
constant rate, the 4200 derives a flow control setpoint from the
front panel mounted Setpoint Adjust locking Potentiometer. Under

velocity sensor. Conversely, under isokinetic control the stack
velocity sensor signal provides the varying setpoint to the 4200
Controller. So, this switch position is the one you will  use
when setting up or changing the flow control setpoint of your
System via the front panel mounted locking Setpoint Adjust
potentiometer. When this switch position is selected, the digital
display will give an indication in engineering units of the
setpoint derived from the Setpoint.Adjust locking potenticmeter
on the front of the 4200 Controller module. Indeed, you can see

specified.




FUNCTION:

Isokinetic:

This is +the position the FUNCTION select switch is noermally on
during operation as an isckinetic stack sampler. This position
selects isokinetic contrel. The stack velocity sensor serves as a
varying setpoint for flow control functions. The in-situ sample
rate mass flow sensor built intoc the sampling line provides the
sample flow rate signal to the flow control comparator. When the
stack velocity sensor and the sample flow rate sensor are in
balance isokinetic sampling is occurring and the flow control
comparator does nothing (and leaves the flow control valve
undisturbed). Any imbalance of course causes action in the flow
control valve until an isokinetic sampling rate is restored.

Constant Flow Control:

This is the position the FUNCTION select switch would normally be
set on to operate the 4200 as a constant sample rate flow
controller. Or in other words to pull the sample from the stack
at a constant rate rather +than isckinetically sampling by

the front panel mounted setpoint adjustment potentiometer. The

signal that is inverted by the controller Circuitry and fed into
& comparator along with the flow signal from the sampling rate
mass flow sensor mounted in series with the sampling line (on the
isokinetic stack probe). The comparator then generates a voltage
error signal which it sends to the flow control valve to change
its position ¢ either open or close it as needed any amount
needed ). The comparator generates the error signal to drive the
valve based on the imbalance between the flow signal and the
setpeint signal. Normally, the error signal sent to +the valve
drives the valve motor to open the valve if it is a positive 15
Vde signal and drives the motor to close the valve if it is a
minus 15 Vde signal. The valve stays in its last position until
it receives an error system, and only moves while an error signal

is present.




Manual Valve:

When this switch position is selected the controller allows the
operator to manually operate the MANUAL VALVE switch. This switeh
allows the operator to manually open or close the valve at will.
The switch is a momentarily closed toggle switch. Since the valve
starts moving and keeps moving either toward open or toward close
only when a plus or minus 15 Vde voltage is applied to its motor,
the operator must hold down the switch in the desired position to
create opening motion or c¢losing motion in the valve. When
released the MANUAL VALVE switch automatically springs back to
the non-active center position. If the operator desired to see
the effect on flow of manually opening or closing the valve the
DISPLAY select switch should be set on Sample SCFM.

MANUAL VALVE:

This is =& momentary closed center off switch which allows the
operator +to manually open or close the flow control valve to ga
degree proportional to how long the operator holds the switch
down. Valve motor speed is typically 30 seconds from full open to
full close although other speeds are often specified. Thus, +the
operator would have to hold the switch down a full 30 seconds to
move from full closed to full open, or 15 seconds to move from
full closed to half open, etc. The FUNCTION select switch must
have Manual Valve selected in order for the operator to use the
MANUAL VALVE Open/Close toggle switch. Further, the DISPLAY
select switch is normally set on Sample SCFM to allow the

operator +to verify that flow is indeed changing as the valve is
manually opened or closed.

FLOW CONTROL SETPOINT ADJUST:

This is the front rPanel mounted locking potentiometer to provide
setpoint adjustment when the KURZ Isokinetic Sampler Controller
system is »relying on an onboard setpoint signal rather than
isokinetically tracking the stack velocity sensor. This front-
ranel mounted locking potentiometer has a simple rotentiometric
effect on a supplied voltage which it trims to between 0 and 5
Vde to supply the setpoint signal to the controller comparator.
This potentiometer is a 10-turn potentiometer,




®

A NOTE ABOUT OFPERATION UNDER CONQTANT FLOW CONTROL:

During operation as a constant flow controller the sample rate
mass flow sensor is operating as a simple mass flow meter.
Normally, Kurz mass flow meters, such as the Series 505, have a
10:1 »rangeability or better. In flow meters such as the 505 the
mass flow sensor sits behind a flow conditioning nozzle and also

has typically 10 Pipe diameters straight section upstream of the

nozzle and mass flow sensor. This provides good flow
conditioning.
1
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NOTES : UNMLESS OTHERWISE SPECIFIED.

1. THIS DWG.TO BE USED IN COMJUNCTION
W/ SCHEMATIC OWAGRAM DWG,0710309% , DTI0X0003, THCrecs.

2. LAST AeF. 0es, ys&p FRE £ T8I, 1, T U,
08,83, Wi, C21,842,

A se M‘nooos FOR MEAT SINK  ASSY,
A\ 03,06 0 88 SLECTED ND ASSEMBLED W/ 13" CLEARENCE FROM BOARD

A, FOR SMACHMENTAL. PEQLIREMENT USE
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The Series 151 and 142 Option

Series 151 electronics incorporate signal conditioning,
linearization and multipeint averaging of the sensor signals
connected to the series 151 unit.

The series 151 unit receives one or more sensor flow input
signals through a field wiring terminal strip. The maximum
number of signal inputs for each series 151 unit is eight (8).

An example of the number of linear cards required is as follows:
If +the system requirement was five (5) sensors then five (5)

linear cards would be required located at the mother board. If
the system required eight (8) sensors, then eight (8) linear
cards would be required. However, if the requirement was for

nine to sixteen sensors an auxiliary module would be required.

This auxiliary 151 a slave unit A will be summed with the master
unit. As many ‘as three (3) auxiliary units may be summed with
the master unit for a maximum of thirty-two (32) sensors averaged
together.

Sensor signals are in the form of a current loop. Voltage is
sensed by means of current path through a high quality current
sense resistor associated with it. The current sense resistors
are located on a mother board which also has attached to it the
signal conditioning, linearization and multipoint averaging
electronic circuits. The signal conditioning and linearization
of +the flow signals are performed by one or more linear circuit
cards. These cards are mounted to the mother board on standoffs.
The power input and signals in and out are connected from mother
board to linear circuit card by means of gold plated snap-on
connectors and ribbon cables.

Signal from the current sense resistor is input to the linear
circuit cards through the above-mentioned ribbon cable connector.
This signal is zero-based (normalized to zero) and spanned
(adjusted for maximum) to yield a signal over the calibrated flow
range of zero to five (0-5) volts DC. The adjusted signal in
turn is adjusted once again through a linearization method to
give an output signal proportional to flow. This output signal
is scaled for zeroc to five (0-5) volts DC linear. Signal from
the linear output is sent via the ribbon cable to the mother
board to be summed and averaged with any other linear output

signals.




If +here are more than eight (8) senscr signals, the average
signal(s) from the auxillary slave module(s) will be summed and
averaged with the master module. This in turn yields an overall
system signal average. The voltage level output signal for the
system average is a linear zero to five 0-5) volts DC. '

The 142 profiler option allows the system user to read the
individual signals by selecting them +hrough rotation of a
selector switch and banana plug jacks which brings ocut the linear
voltages. The first position on the master panel with a 142
option would be averaged with sensor positions following, up to a

maximum of eight. The selector switch will be locked out at a
position representing the maximum number of sensors if less than
eight. The auxiliary modules will have switch positions of nine

through sixteen, seventeen through twenty-four, and twenty-five
through thirty-two for auxiliary modules A, B and C respectively.

The auxiliary modules dec not have an average position, as the
average is the overall system average.

The D-option provides the user with a 4-1/2 digit display readdut
for direct reading of the system flow.

As noted above the 142 and -D are optional and are not provided
the user unless specified in the customer purchase order.

s

&

AVG
AUR L

AURB
AUX. A
8

ON
T
Kz © Y .

(VI S PR R

-

MODEL 151 MASTER PANEL




®

AURILLIARY
MCOULE A

le 12
1S 13
14

e
*1
-
CFF

AUX. PANEL A

MODEL 151 SLAVE PANELS

~
=
AUXILIARY
MCSuLE 8
7
< ;
- 19
z 2
2
oy
—tem
hd

&
..$.

Kz

AUX. PANEL B

AURILIARY
MOQULE C

@ 9R G

AUX. PANEL C




! | ¢ y € _ v .
&O i 2.:..— 1:2 e e TIwg YAV PIN W | l..v-..ﬂli-..«u-l
N T B 7 177 i
LNOMT INGNOSWOD | we| e L b -
1N0LND OLIINNDI NI 9% WUIM Hio-aral ™ ey | &« e 127 0T '
GEN0R TYNIINIY. GILNNOV BV 3x _Wh:mm» 42 LTI U Ea—— :
§U3VH0% WINCT ALIDTSA” €y Aaaow (FIE AT T w1 v
INTE SINTWAMLSNT 73NN .
151 S1avd
NOILJ1¥35 30 530 33[ ON 1ivd [AL0 many — S
60095 V] ON Quvod 74 R o °o o onos -
2 Oz.“_o mw wm aaNAON
W2-2-60" XITOW " JTH 241D -1 Ir 10G6e2bf 1t | € o& ED s+ Jﬁ
2907-11-22 "X3W0W "8 MWD -9) vt |I0ENeW| 2| v 0 ’ Cm - Taoon
7507 - 11-22 X310V "40H Ja0 €| Er [1029e3y| 1] S m v GO s 3w
9 o Ju €@ w135 0 xnv
£v0Z- 68-01 ..38.%: Nd-¥| €213 [1065169v| € | 2 o [88]: € w ws vy g
1201-62-G1 ' G109 1NWS Nid-2 10191697 [uv| ® o ler €D o
i € o i Bﬁu @g
TNId Qv 1531 82d ‘Ni3'NOd| v -~ 1dLjl02oeedv] v | ol )
(.4
-4 N € >
o [V[Ea)s pAy €%
" . i ..M“«m“@- 3
1 e ® )
.. mo $-0
o oAv [
o -+ €
Bl | €3 | ow x | 3 o or-r @ |
81 x | aa [ WY | x 73 . mn@ﬂ@hr Ji
g Nid@ o M)
IN x| 13 | OSEMON | X 13 ° €D
OG0 1 3507 | N30 | W3IT | NOI )5 30 [ 35010 { Y01 & e A
R TTY | RN ' €D
FTAVL NOLTS0d H3JANC - .OJ. o un (M () B
v o) O s O ER! i
e TUDN  €® i

At st - Ve 1 1R o Subas

NOLLYSNDIINOD  d3dwWne
w04 FIBVL NOLLSO4 ¥3dwnr 335 7

‘L 000EEYID ON WYIOVIT JLVWIHXE HIM
Ti.- - KIW ROILINACNC) NI 3SN 38 OL ONMYNG SHL 11
i @34035 ISIMYBHIO SSTNN SSILON | ¢

¢ | t

o Sruky 1t ot +f i @V @ =1} wiet e
plntodiinilivipthiapigirp it gt I I N

0 41 Y N S o £




: i

: — Jﬁ t — v oy VTR s &
| 40 | stem | SRON aws I L —_—
9 _ LOOOEEVID .mw. v7E
WYHIVIE JLLYWINIS 10011
YOLITUNOY NI IE HIIM_ (V0Y
WNWEIL GILNNOW 3V * 93 10
Dy BN AL0TEA "Ll 13000 v
2 | s
"DNI SINIWNALSNI Z3NH —BG——G@easwma xm 10 13
| : N
. N
SN dNS () m
A : I €@
@ =
Aw T €9 30 5-0] qvnoudo .
+ @ @ aNo 170 136
W ~ @100 a5 )40
, €2 10 ans (1)
i @ on
m @ 35 I xw
; £r ) @M 13 8 Yy g
N NS 9 xiv - (E) o6 W s v
: N NI YY) £d @0 o 2
- ¥ILSYW oL 100 135N 135 v xnv (- €Dmonw 8
2 €3 AW ] uAlsww o @M v
4 (EFNIS @ W
“M aor ) ], WUNOLLHO <
¢l NI 9AY D % o 170 04 S0 0
; o N OAV © @ N
,, mw.._mxu._wm % . €3 IN ¥ €3 Nt oAy v (v 0G0 13y
' 100 9AY 5-0 (£)- ) H :u%zwﬁ__»am -
R | -
5] M X 23 Q. xmw % 23 -) O2-v MNNH A@_U«os e 5
¢ i B h 02-v (} )— . v t@ TNOILIO
N x | 13 | RI-NN | X 13 r .
LN38M 1) ¢ L@lr.lu@ (~y (100 Y 0Z-v
FIOLAET530 | 360771 NAd0 | M3dAIT | NOLLJRIS {350 TTIN3I0] S3drnT - B G) ) ino J0A s-0wn
ANV RENST a9 g
3 1avL NOUIS0d ¥3JNAT ir vdl (1) o9
ans b (1)— @ ™
- ans (O ® HN
! 943 @ (O ® 8 1o B
“ L 138 O (@) —(D L 1B __Z
9 138 (@O —(® 9 1MW) HH
M s 138 9 (9)— (©) s e nz
{ v 138 (s —() v 1¥ B mmmw
uw £ L3 &) € W *_: a
2 1348 (¢ @ 21me L_
S I 1138 Q2 () 1 13 ..,mu
PSR ES — = 134 @ §34 0L YOLIINNDD T“
. fr—— [y NOILISOd F& 4
i ! | 4 , t € v

° ®




1

Tau T wee] TiZ  wwen] o

ANUMNT INIANUIWD)
auvoa FIVANILNG HILIMS
WINI0NS HVINTT ALID0IA

u _ YOOILEB1) _ s
| _aw oo  mewes

M £l 300w b
an

NI SINIWNHLSNI Z3NX

NOLL41I530

GOOSEYI) ON GuivCa 1TRID GIINNS

12-1122 0N XIWW (001 ¥3aY3H HIINT)

1y

-IFZ2 ON_ XTTOW LU0 Y3 AZINTD]

€r

Md ¥l diT’ 13NI0S

riM

¥30W Nid 2 1001°) * H3GVH

23'63'¥3E32313

XITOW N 2 001 *H3nnr

AOI 3022 BOLINAYD

e N

Qeimiranig jmin (-]

%\ R02 304 WOLSISIN

1]

o~
=

Mm M0 M9A° T NOI WO ISIS3Y

2

o
-

-]

¢ |

G-1% AIIYM 30d 1 HILIMS

1S

5]

923

X1 34 330

93

&3

(U43z) ©

S3

v3

¥'xxt 14930

\£)

N
N
W
N

= [ |=}X

€3

x id 33

Wi ||

€3

WILSYW 0L
100 136

X

23

W

X

23

N

X

13

@ YIALYH

X

i3

NOUAA KN

30W

N340

RS Vi

VW] NOLLINISAA

30D| N3O

AR

YISV

yiir

ma@
wi0Q
200
200

poound

4

00008000>&

M
j/

3evL  NOLLISOd yadwar

4

1,
| - S19VL NOIISO4 MAJWAP 335 2 WAL HUM 035N 38 0L ¥3dwnr N7 .m_ I
‘§O00CEVD % WYATWI JIYWIHTS MM NOLLINATNOD N 4350 33 0L ONIVEQ S 1 jyg ,
e ANNII4S ISIMHIHL0 SSTIND : $ILON

i | 7 t € 1 4

) @




l

1

l L 4 t { v oo, DELEEZ A
V) 1 awe) E sy axm )
Q2 L0 1Y
=_3=
WSOV DI LVINGH Y .
QaviH AIVANTINN WIIING :
HINAS A B AUIOTIA !
y e 1300w v
“ONI SINIWNALSNI Z4NX | 5 (M 13 2w s
: : 2 15
Fes { 30d ;
. H
N X 93 jwetn 14330 X 23 : N \3S 9w
N X 63 | muan v X S3 | LU S .
™ ¥ | v3 [xvwosom| v3 . T_wmw__ o[ 3s wwl W 3s v aw -
N v | €3 |on | x €3 n 11 e E SEILIE |2 101% <0
e e 3 M x | B S TRERERE ©) Avtelals o co f
N x | a3 RN x 13 RN
FDICE SR T wasvw ot 1w 13| s 2 ed(D——— ok 2 m 9 L0 N S0
IR 1) oo WA | O 130 - CEX L) ANTWW | 3L B
AR . WALV A Helelals womsso | | g
NOILISO n
VL NOILIEOd  HIdWAFP M __QN “u " v 100 136 50
JOA G- O e e n e 10w 5o
5 or Al rbalo |2 100 13 5-0
- 23 \ v
—] P : A.V bkl O [ MOL w02 N I
[ ¥ K Y AL — {2t T 1n0 T35 60
— a3 25 J t - Lamwplowiy un P
31 | — Y AV ¢
(G RESIN] - i
[NOUVTENS 30 3NN , -
—(1) v
N9 o= —{2 4 1
3 J1100W uW 00v] +3 . I HINNS ] L3 ,
9 30N W O] 9 YNV, 1V HIIWRS 2~ Lt -— i-l.lﬁm‘::.. AV &-0 J
¥ INNON XY OV | ¥ X 1Y MRS R-€ =z
— € gv_3en [ — e e} LB 400
ABETUAY MILEWN THSENES 30 01 g 2 e 7 g
TNOMSMISAT 3 GNY A7 ¢ ANVITIYOF 15 HILWME ¢ . —_— IAM.I thd 14 &0
"IN3W t—agic ob— 2 st nils ;
-394 MAWAT W03 AVATL NOLLISCS N3N 336 72 | > . ¢ I ] y {93 10 &V
“BOOIELT I I LAY 1 LHIANOINGD ey S vy R — L y . -
—1 1w HOLINOINGD R O30 3d OL TNIMYAD SIML ) Lanes o , (Ot 1 359 —m i—
GIH AL FIMMINGD I SII00 - : (P 1 T 50 m:
{aonst ¢ ausl—¢ ) . ~m.m,
: : L (PR RN LN E A
=~ IN bt k. WHY |-+ P 1
¢ _ . - S VR R | SRS ME
MA St e ~ ...m
a v -— ! e Qiye 1) 1E &0 xrm a
BHY
L1 | | i
P EAHES Py = _ I
SWEAN -
| _ z i £ v i




zsgg REVISIONS |
§§§§ REV. DESCRIPTION | :::;:v cngv :A!;/oa':' OAT'EIBV
.”:gé A |REVISED PER ECO AI4347005 e A Vﬁ’ .
D f& /O e i N S R T T ] O\ |
EEEEE 74 R34 233 &Y4 R3i ~ '
S @ @ @ ) @ |
i @ 7 Y | |
& g 1| LI 21 | R4 | POTENTIOMETER _ 10KQ 1
] ggg l 7 Y 20| 147 | BENSTOR " 357Ka KR =
H , i 19 | 2 28.1Ka 1
§§§f§ F’Iﬁr—lﬁl lmmrﬂmﬁmmté o o o e R T o T @ g 3| |-y = o ‘4
%gggg U1 ) uz j u3 O 4| | D 17 | L5018 20 Ka 7
-+ @ ° vz @ g 5| | cmy 16| 17 SELECTED 1
dgce u__Jr_xL_Jx_g [L_IL_H_.JL_IL_JL....H_II }L_H_iL_Ji_lL_.IL:.H_U | 15 | 2b
EH ool||umar - 2.0 Ka 1
C |54 - s ' T 0.0% Ka 71¢
° ‘ ‘ B | I SELELTED 7
ofZo (& 12 | @1 | RESISTOR 10K 1
| 77 |RZAX34] POTENTIOMETEL . 10 Ko &4W203 | 7
O K5 @ 1225 S zz'_') S 250 @ O 70 | R5 | POTELTIDMETEEL _ 2 Ko, 4ANZOL 1
\_ | ” ) 5 |21 | CAPACITOR - 10D if - 1L T ELECTEDLYTIC | 1 |4
A\ [ 8 [D1.D#t| DIODE - N4 14
/N [ 7 | ET.E7 | HEADER _2PIN (1D0). MOLEX zZ
L | UZ,03] IC. DP. AP . LIN3Z24 7
5| 01 | IC.0P AUP . LMZ204 1
76 | 142 | EESISTOL  10Ka . 4 TOCKET _DIP. 14 PIN 7|,
B 25 |135.24 10Ka 7 3 SDLKET_DIP. B PIM 4
74 [ ar| 5a 7 7 | J1 | CENTER HEADER (.1DD)_MOLEX No.2Z.1.2062 ] 1
WOTES : 7% | £20 140 Ka. 1 1 PIINTED CIEZUIT BOARD Ms, B16365003 | 1
1.SEE DWG. Mo. B14350002 FOE 7z | 19 | | 2.5 Ka 1 ITEM|EEF, DES. DECTIPTION |4y
SCHEMATIC DIARGIEAM. 74| U118 | RESISTOL 46.% K2 1 PARTS LUST :
I VAN S AISEMBLED TEM| KEE. DES. TESCLIPTION a. ' _
A\ MILRD SHUMTT [ JUMPEE) TO BE USED | TS LIS LOALT KURZ INSTRUMENTS lNC
WITH ITEM 7 AS KEEQ’D. ‘A T uniess oTHerwise SPECIFED APPROVALS -
4] o0 NOM. LN S16 OUT_uz,3,01-D14, e T | e \.
(1,78 - 242 ALE WOT REQ’D. _ | —mmeme BBk Jines|  MODEL 143 _ PROFILER
— — ay DA
ne B f e [T Cege M3Bac | SIGMAL LINEARIZER (MO L) ‘
: ‘, | BT e e cowz)umn ASCY, LATA.
y XX - - .
- . XXX = 0.008 DATE / DWG. SIZE REV.
| _ X = MJ nfel
st M T L NN W 47— = ;’m/ B ™" B14331002 A
NEXT ASSEMBLY scae 3/1 sweer 1 OF 1

D gggg&emmcsuccupness A ' 3 ' 4 2 [ .l
. - —— i, - N AR T T TS S ik - AR | lET F iR = :




Py
. l 7 o [ 5 i . | < I o |
' i ] ™ n n ¢ | zEraww A LRk
s, F1 SPW-506-S 335C020
1 , '
1
POWER T8B! b 6 . .
L INPUT  AC ‘ Q, '_<>
' ig! izovic  cn (D < 7 ' £ e‘L 549']'
80HZ 7] oo
g T8B! 4 as \' e RS
HH L~ acc(2 ' g , -
H !f g b ool
' +18v -5V gae;rr gspl‘
!! = y [{)+5v .
| =
fii RETL T RET. INKje g.span|SIG. OUT
oA e REF. GNp 7O DISPLAY
R1 n : {OPTIONAL)
Sasv i
-i2v Js
_ H“SV -5V 7 Paveesc
0-5V
0 Jio
Rgr.g'& : RET. INFS1S, g-spaniSIG. OUT +15Y o[ HISV ———
re % e PvR SUT.
< OUTPUTS
50,5V Jio
-2V ~12V o f{i~12V ~a——]
ey NOTES: UNLESS OTHERWISE SPECIFIED
R 1, SEE DWG. ND. D14331001 FOR COMPONENT ASSY.
410 RET, IN SIG. DUT 100k ' LAvaUT. SRR
: RET.3 [— o et M : 2, ALL RESISTORS ARE IN OHMS 4/8 0K 444 2 1%
| 5 T 3. SEE DWG. NO, B14330002 FOR SIGNAL 0-SPAN
Sn5v 19 m ¢ LIN/NON-LIN. > SCHEMATIC DIAGRAM.
-12v E7 S A /A\ R20 SELECTED FOR SPAM
+i5v -3V A " 8-SV K
k A o R0 = A NG OF SENSORE (NAX.
s R12
3 AUXILIARY &
-, RET. INCie g spaniSIG. OUT 10K A\ R17 SELECTED FIR AL
B 1wy e v R17 = G GF SENSORS @ AUX. A
Sasv 3 ¢ -- -- : /\ R18 SELECTED FUR AUXILIARY Bs
SIGNAL —12v ‘ | | Q18 = 00K
INPUTS HSV -5V DPTINAL CUTPUTS, , | NG OF SENSORS € AUX. le—
MAX ° L 22
I ! 19 SELECTED FOR AUXILIARY Ci
0 ﬁ_‘i R ! sy %0-20mA1 CLOSE E) & £3 ! A ';19 = 108K
RET. INc g.spaniSIG. OUT 0-5v N, GF SENSORS € AUX. C
RET.S [&} ' 7o BSTAN W INPUT
shBv i ¢ 013 b I
Inf
12V 1 35v Q1 1
+15V —?v i ¢ VP 0116N3 l
é——L- R14 .
Jo RET. IN SIG. OUT 100K u B
RET.6 [7} 1 SI (.thI?PA.N A — | {11
RS L
mv% 3 8 I - .
~12v
+15V -5V
. I CURRENT
T ' ok ! | opa Rae b PTbNAL
: e RET. IM SI1G. BUT b ! : OPTIO
RET.7 [B}— — T sm(.Lﬁ-‘-‘?éN = VWA~ |00k 49.9K
- .. R7 i 2 poovemtre—
sa5v } o5
-E.v $ v S : R33
SV -8V ! 1 C13__ | CIC3L7,.C9 | —
! , {2 E7 E4ES
J10 fo0k S
RET. INTy- [s1G. out B ‘ %5
RETS8 [5} —— SIG(.LIB;EPANs VWA __ - - - __ _ __ X
RE ‘—;.1—— -
5"“% s —#
L. 10 -y - e ‘ C i
el ' o ‘ [LAST USED| NOT_USED
a1 1 R17 SEL. é ’ ’ . i o - REF. DES. TABLE
5 i ’ A | ' | ' ENTS INC
AVERAGE Jn R18 SEL. - . M .
SIG. N.  AUXB[S} A== . KURZ INSTRU A
) 0=8\ Ju RIS SEL. = 3
auxc (g 5l ol 1| 79l ol us| sl s W U2 XTRitos [ | 42 ! MODEL 148 PROFILER LINEAR SIGNAL
4 Ul IM3ad |4 | 11 | 35.10i8
Elj %1 l'g; 54'3 E? l;ﬂ %ﬂ [REF. DES. | LC, NC_{ +13V 1 <12V | GND__LINUSED aurpuré SCHEMATIC DIAGRAM
> | et 7 e —
: 1 EVIZE  TABLE |
SEL._0~5VDC OUT =
L oSriar (orT - "6' ™% 2 14330001 ¢
m‘:-v s NOLE tower | !

=y l 7 | 6 | 5 | t 4 I 3




H 7/
3] H ! o 3 v 4 | 3 2 | 1
t ! P -~
; -1 o = e e
i A IREYIED 060 CI1) RIAZATONR [l ] Rk |5
: LB _IREVISED PER ECO AWR347010 Sagiii-61) win_} 578
: D
E gos
- S
§ gijved
- | Y b Swyag
g . § golm
gl ¢ Iz i
. _ _ Q-uﬂtrnghq‘,g EE:‘QGS
s slLe in T »
'-, e . 2 9 ©
sillole [ ] n RrR2 rn ’
iilje s
aar? ISl
TO DISPLAY Ls o _—
zille}s
1@ fe e
monii|e s
Zlsk
* 1
] e 1 6 _‘6
000009
§35383
Ha 000000 .l
c
o Py - -
32 | 229 | eeseror 10K T4
' 3 | RZ3 10Ka. 1
50 | e27 10Ka 1
™ Y 77 | 226 (0Ka 7
o0 o 5 | rz¢ 3.09(a 1
- ° 27 | tzz 70.09%a 1
-1}‘ o . - 47 221 10Ka ; 1 .
3 ° s | SELEETED T e
. 24 | 17.219 JELEETED )
Al Taoen 100K, r
O\ 22 | 2128 | RESITTOR 50 .58 DALE &
21 | L25 | POTENTIOETER _ 0Ka. . #AUI 103 1
20 | 125 | POTEUTIOMETER  1Ka _ 64K/102 '
19 | Ch,bd0IL] LIPACITOL A &F .50V CERALIC )
L9 g B | C5.CN | CAPACITOR 10 &F .25V LLECTROIYTC | 2
~ 17 | 1,C8 | CAPRCITOR 2204, 25V ELELTEOLYTE 21 B
B ) (- a
) 15 | HD | CEUTEY READEX (134) MILEX 0D 2. LH1_ AN |1 b=
° —oRLER 14 2 ) o {.100). MOLEX. 22 _14.2412_41P0 | 1
T — wooet 3 s 2 e 3 o 15 | HJA.JH| CZUTER MOIDEE (AD0) MOLEX. 22.H.2062.410 [
A 6D BL T gt 12 | VR3 | VOLTAGE KEGULATOE +3V . LM33%. 3V T
flove . Loz ‘ 1 | rer . s ~61_ LIS 1
0 gyt YR T TR RT3 YV ; 10 | VRt | TOLTASE RESULATOR —fZV_ LTI )
: % | £32 | XEMSTOR 29 Ko 1] 2 | J.D5 | DioDE  3ié — d
— ; : 39 | R31_| MOTEMTIOMETEE _W00Ka . eAU04 7 &2 f:“"—g—t—w”“zﬁﬁ - MOIEL :
; 130 | MOTEUTIOUETEE 100 Ka . 646 104 1 LA e
E 31| ¢8| CAPAEITOR  {af_35T TALI 1 é SoEXET . DF .4 !
: | A\ A\ 56 18,367 | HEADER . 2 FiNl . MOLEX 7T s FUIE AOLDEX . POWEE DYLIAMILS 1
U?Tgs DK/G. Ne D16330001 FOX JILHEMATIC DIAGRAM. , A TRAMSIITOE . DUDS  POKIER FET s 1A PUsE . JELESTED , 1
i Mo 5 ~ f | e fronaus Y B i s s s 1
ELELTROSTATIC SEMSITIVE DEVICES SHALL BE RAUDLED . 12 . VOLTAGE/ alzzw? ZOTEETEL y R, .S, .
AND ASYEMBLED AT JTATIC FREE STATION OMLY. ; Alw | uw BUKE DEOWL . ITIHOBE 1 1 TRILTED CIRZUIT BOAXD Mo (14345001 |1
£\ MICZO SHUNT (JIAPER) SHALL BE USED AS EEQUIEED. | > S T . TELT TREE BT SESERPTION T
5. RESISTORSRI THRU RE TO BE MOUNTED I/4" UP OFF THE PCB. 5 Pt SOCKET . e N : FRT LT
A _ OFTIONAL PARTS LIT KURZ INSTRUMENTS INC. | A
! s \&I
’ MODEL 143 . PRGFILLR
POWLR SUPPLY AND AVERAGLR
i COMPOMENT ASSY LAYOUT
‘ [ Y S
D L Dressia0r | 8
g = — Y = : = - =t
8 7 | 6 . 4 | 3 I 1




hd ] - 1 - N
——
l — —— — -—— 5 | 2200
ko3
I TEST_QUTAUT
E8 O-p———10 23! D [~"-1Stie32
| e o ——— _l!(-m-a{ S e — e ————— s — — — —
] : ‘ = M=l E o e b— ——— B - ‘ h
I | - a0 3 ' |
ND g
: N
H | = (-
2] e g | A
GNB 2 '
I i 8 / \
+3 voe, -5 voe g 1511
= I BAAD PO N - +3 vie +3 vt - i I l—-ReT ¢ z
: E543Z3388 4 *8 voe v3 VIS 191117 ~=mQ RET GND RET oNg (= ) [ —m-reT 2 2]
I ddddddad?ag g oy (-t —0 wer s r 1 e 3 e
‘3> L _/—K-M-!_-ORETZ RET 2 =~ K-RET 4 14] o RET
223223222238« =2 Ja”m ] [ -3 ——Q e7 3 RET 3 m——— 5] e
saanen.nm-.,’...'q.a ] |~ 18108 ———t) T 4 mcj |~ AET § i8]
I aE - j ] [ et91-3 ——1)-0 RET 3 wet s Lt/ [ — et 7 —7]
' ) / | =186 ~———1-O RET § RET 4 | — RET § 9]
. | . |~ M{StT et RET 7 RET 7 91
’ = SX~151U1~8 ———1-0) RET 9 RET. 9 1o
”~ D s ~12 voe 51 | /= 2x~GND tBIGND] g3 vt
- ) M3 vie l | —vt/er-ava our fizjcer [OUT Q5O
) - ~ASL 16~ : |~ BK~C=14-30 OUT .:le-x}...g, -
ltﬂ{!'!'!'ﬂ'?TTﬁTu-“ frrrreeinm I/ BT 16 QO NON=[STKe14-20 TUT  wtrmncors-0 OaT—Teicos SO0 A
3 ereyy 2SS z23 Ve 20 W 00N ] —} (=329 T IR GO OUT b
4. F -mw32 g38 ¢ T /PRSI =18 —-O 0+8 AVG QUT NON-[SGCnI4=20 GUT @ilo-y voe
e i dddy, g898%3 (-Me28 QUT R G® T o JUT
. . b4 <% .
5&. z TS iﬁ,‘,«-u T /oS 210 A AVG B 0-3 AVG 7] _/ | = BX=RET GND RET GND
=1 I é 54 WT/PR-SIA-2T =40 1 AVG N : ::g z
k& I -24=—t=0 C AVG N @nlo.s voe
ﬁe 0 g | VT /PRSIt~ 24—1-0 C AVG IN w(.,}maro
'ﬁg § - | =131t ———F+O CNO )
" |~ T/PR-(3L1~28—10 SEL. QUT (1T MASTER) |~ vrsrR-a ava ¢ 22{a avG I
het [ —vT/PReiLa-28—O Mixa SEL N | = wr/onen AVE N » AVG ™4
TR t-26 =0 X3 SEL. N L ~\T/PR-C AVE ¢ B4e ave 0
/PR-1TLA-2T -0 AIRE SEL IN /—vrm-mxasu.mmaa.n
| ~GY~19141-30 ——10 «i2 Ve QT : —vT/PR-ux 3 ST v LERR -8
| | —VT-1SLI1~29 ——1-O +I8 VI U7 A |~ T/PReAX € S IN{IEZIAR © SOL D
‘ <4y SUP. "
oo | = wT~cons vor QuUT—tHEScorsUm T
MO 143 83 AVG IN |/~ Gr-¢-N2 VIC T [30]crsup T
TERMINAL BOARD e (o ) Nt 3ol o-3 Vg aIsPLAY
14331006 €or4-20mA T -2 o J5TL
ae 08
¢4 mqn m}uﬂ‘«w
™
|~ vT/mmaseL Ut seL out
| wm | DX D NASTER
! o0 m |10 - 1812
o )
o3 | W |~ TR —Q|sc o0 A
" Te acc
we | vr-m-g
o290 out{ U1 —1
l t=m-29 mit \’J\r—/
I 7

KURZ INSTRUMENTS INC.” |

T iom—
LIUERL PROFILEE M AITERUAL.
RIZil DIAGIAM N/ HILEX CDAELTE

] e~ | DM3005 ¥
ILT—

I e D T |
b= T - | e | e 4 4 i 2 1 |




SERIES 191 POWER SUFPPLIES

Series 191 power supplies are provided within the series 193
systen enclosure for purposes of powering up the sensor
assemblies. The power supplies are sized based on the current
demand of the combined individual sensor currents.

The series 191 power supplies opperate on an input supply voltage
of 115 VAC/80 HZ. Provided by the series 191 supply 1is a
regulated 20-24 Volts DC.

The power supplies are typically attached to a 19 inch rack panel
and secured in place near the top portion of the series 193
system enclosure.

Wiring terminals are provided at the rear of the power supply,
mounted to a bracket attached to the supply. These terminals
allow the supply to be removed and replaced as a unit to aid in
serviceability of the supply.




SERIES 191 POWER SUPPLIES

The table below shows power-supply selections matched with the number of seqsors you
plan to use.

T No.Seasors | Power Supply
1-3 191-2.4 or 191RM-2.4
4-7 191-4.8 or 191RM-4.3
8-15 191-12 or 191RM-12

POWER SUPPLIY

Model 191-2.4 Power Supply (2.4-Amp)
For use with Series 193 Fan-Cooled Enclosures

Model 191-4.8 Power Supply (4.3 Amp)
For use with Series 193 Fan-Cooled Enclosures

Model 191RM~+8 Rack Mount Power Sugply (4.3 Amp)
5.25" High x 19" Wide Rack Panel. For use with
Series 193 Rack Chassis Equipped Enclosures

Model 191-12 Power Supply (12 Amp)

For use with Series 193 Fan-Cooled Eaclosures

Model 191RM-12 Rack Mount Power Supply (12 Amp)
5.25" High x 19" Wide Rack Panel. For use with
Series 193 Rack Chassis Equipped Exnclosures

Operation of any Series 191 Power Supply at 220 Vac/50 Hz
Add -X to Series 191 model number.




® LINEAR ELECTRONIC FLOW METERS
FOR AIR AND OTHER GASES

FAST RESPONSE

LOW PRESSURE DROP— SAVE ENERGY!!!
HIGH ACCURACY/REPEATABILITY

MASS FLOW

‘ LINEAR OUTPUTS 2411 GARDEN ROAD

" CA 93940
I 2 WIRE (408) 646-5911
| USA TELEX 172275

FAX (408) 646-8901




FLOW BODIES

Flow Body Options
Tube size flow body (-TB)
High Temperature, 250°C (-HT)

~

WORKING

FLOWBODY  PRESSURE
MODEL SIZE (PSI)
505-1-100 THRU  %4"d x 6" LONG 1000
505-6-04
505-7-00 THRU ~ 3&"d x 7" LONG 1000
505-7-06
505-7A-00 THRU  '%"d x 8" LONG 1000
505-7A-04
505-8-00 THRU  %4"d x 10" LONG 1000

ELECTRONIC CONFIGURATIONS
115VAC 60Hz Standard All Models
Option 230VAC 50Hz

505-8-06

WORKING
FLOWBODY  PRESSURE
MODEL SIZE (PSI)
505-9-02THRU 1"dx12"LONG 1000
505-9-04
505-9A-00 THRU 1'4"d x 18"LONG 1000
505-9-06
505-98-00 THRU 2°dx24"LONG 1000
505-9B-06
1000

505-10-00 THRU 2'%"d x 30" LONG
505-10-04

WORKING

FLOWBODY PRESSURE
MODEL SIZE (PSI)
505-10A-00 THRU 3"d x 36" LONG 900
505-104-06
505-11-00 THRU ~ 4"d x 48" LONG 800
505-11-06
505-12-00 THRU  6"d x 68" LONG 300
505-12-04
505-13-00 THRU  8'd x 78" LONG 250
505-13-06

2-WIRE
OR
VOLTAGE
MODE

STANDARD ELECTRONICS
ENCLOSURE-WEATHERPROOF

OPTION NEMA 4 (-N4)

OUTPUT 0-5VDC

OUTPUTS

-

OPTIONS

Digital LCD display
inside enclosure (-D)

Flow totalizer inside

Digital bench cabinet enclosure
With 4'% digit LCD (-B)
With carrying case (-BCC) =1
With built-in 6 digit flow
totalizer (-B-101)
With 4-20ma output (-B-131)
With isolated 4-20ma output

enclosure (-101)
4-20ma output signal (-131)
Isolated 4-20ma (-132)
230 VAC/50Hz operation (-X)

.

~

COMPUTER INTERFACE OPTIONS
Kurz RS-232C Interface (-171)
provides a simg:(le method of
interfacing the Kurz 505 Series
systems to computer terminals,
measurement analysis, disk

(-B-132)

| i ' @

MULTI-CHANNEL RACK MODULE

SINGLE RACK
MODULE (-RM)

storage, etc. RS422 (frequency output)
interfaces also available for remote
noise free signal transmission.
Multiplexed RS Signal Conversion
available for multichannel applications.

g

(Hzl:k Module Enclosure Options

Rack module enclosure (-RM)

Rack module enclosure with digital
LCD (-RM-D

Multi-channel digital display module,
LCD display of up to 11 channels
with selector switch (RM-D-141)

19" rack chassis with guides
(KRZ-2015)

Flow totalizer module (-101 RM)

Dual alarm module (-111 RM)

FLOW CONTROL CONFIGURATION
FOR TYPICAL GAS BLENDING APPLICATION

KRz

SINGLE RACK
MODULE WITH LCD
(-RM-D)

TOTALIZER (-101RM)

4-20ma output module 4—131 RM)

Flow totalizer/alarm module,
combines resettable totalizer
and dual alarm module (2.8"
wide) (-1015/111RM)

4-20ma isolated output module
(-132RM

RS5232C output module (2.8" wide)

(-171RM)




The Kurz Series 505 is a world stand-
ard for gas mass flow meters. De-
signed for rugged industrial installa-
tions, they feature very low pressure
drops making the Kurz Series 505
among the world’s most energy-efficient
mass flow meters. The unique Kurz
“DuraFlo”™ probe senses the actual
molecular flow, automatically correcting
for temperature and pressure. Thus,
mass flow is measured. This mass flow
rate (i.e. weight per unit time) measure-
ment gives the end user a simple and
direct reading for easy interface to a
data acquisition system without all the
complex mathematical manipulations
and additional measurements so often
connected with other methods of
measuring mass flow. Response time
is 1 sec. Linear 0-5 VDC outputs pro-
vide a healthy, easy to work with signal.
The unique Kurz current 2-wire trans-
mitter allows unlimited cable runs be-
tween the mass flow transducer and
system electronics.

Within the 505 Series, many different
models are available with ranges span-
ning from 0-50 sccm to 0-2500 SCFM.
Standard NPT fitting are utilized with
flanges and special materials of con-
struction available. Kurz “DuraFlo™™
sensors are trouble-free and designed
for extended service. They are large
and rugged and easily cleaned. Clean-
ing does not require recalibration. Cali-
bration is NBS traceable. Numerous op-
tions allow Kurz Series 505 Flow Met-
ers to be tailored to your particular re-
quirements. Linear outputs, wide range-
ability with constant accuracy over
range, low pressure drop, and excellent
low flow sensitivity make the Series 505
family ideal for today's energy con-
scious, integrated control industrial pro-
cess requirements.

PRINCIPLE OF OPERATION

The Kurz 505 Mass Flow Meters use
Kurz unique “DuraFlo”™ probe—a
rugged cylindrical constant-temperature
thermal sensor. The “DuraFlo”™ probe
responds to gas mass flow, in any en-
gineering units referenced to stand-
ard conditions of 25°C and 760mmHg
by sensing the cooling effect of the
moving flowstream as it passes over the
heated sensor. The mass flow probe is
heated electrically to a constant AT
above ambient temperature by circuitry
in the electronics enclosure. A built-in
cylindrical platinum-resistance ther-

mometer accurately compensates for
ambient temperature changes over the
whole range of —20°C to 60°C. The
mass flow probe is not a fragile hot wire.
Because it is rugged and large, it is

Aluminum Weatherproof Junction
Box furnished. Class | groups C, D;
class Il groups E, F, G, rated for
hazardous and explosive
environments. The 2-wire Current
Transmitter is contained within and is
powered from remote power
supply/enclosure where 0-5 VDC
signal is obtained.

|

Male NPT terminations are
standard on flow bodies for all
models. Flanges and other
types of fittings are available
as options.

breakage resistant, relatively insensi-
tive to particulate contamination, and
manually cleanable. The Kurz flow
meter does not use flow restrictions to
measure flow rate; hence, it has very
low pressure drop (head loss).

APPLICATIONS

@ Manufacturing and process control
@ Energy research and development
® | eakage flows

@ Engine inlet air flows

@ Gas mixing systems

@ Medical research

@ Occupational safety and health

@ Air sampler calibration

@ Cooling air flows

® Flow product development

® Semi-conductor manufacturing

OPTIONS SERIES 505

Rack panel models

Multipoint systems

Setpoints and alarms

4-20 ma output

Digital displays

Totalizers

High temperature/pressure
configurations

Special materials of construction
230 VAC/50 Hz operation
Flanges, tube sizes, higher pressure
construction

[ I ——
/

Weatherproof Electronics Enclosure/
Power Suprg furnished with Series
505. 0-5 VDC outputs or optional
4-20 ma outputs (1) are available on
terminal strips on signal conditioning
board within enclosure.

Typical SERIES 505 Components

FAST RESPONSE

1 second typical, 35 milliseconds upon
request

LOW PRESSURE DROP—

SAVE ENERGY!!!

Low flow restriction, thus head loss is
extremely low (2" H,O at full scale
typical).

HIGH ACCURACY/REPEATABILITY
% repeatability is accomplished
through the use of the Kurz
“DuraFlo”™ sensor which is a rugged,
cleanable reference grade platinum
sensor, coated and mounted on a
ceramic mandrel with hermetic
feed-thru connector tested to 3200 psi.
MASS FLOW

Measures mass flow rate. Automatically
corrected to STP of 25°C and 760mm
Hg.

LINEAR OUTPUTS

0-5VDC linear output is standard,
4-2ma, 0-1VDC, 0-5VDC and other
outputs including RS422 and RS232
are available.

2 WIRE REMOTE

Kurz unique 2 wire current mode
transducer allows for remote indication
of mass flow signal.




THE SAMPLE RATE MASS:FLOW SENSOR AND ELECTRONICS

The mass flow sensors for the sample flow rate is identical to a
standard Kurz 505 mass flow meter. The Series 505 are rugged,
industrial-grade, extended-life solid state flowmeters which
feature type 304 stainless steel construction as standard. The
sample mass flow rate sensor has its own two-wire current
transmitter. The sample rate mass flow meter also allows long
cable runs from a few feet to hundreds of feet with no signal
degradation, by virtue of its two-wire current mode transmitters.
In the 4200 system, electronics for the sample rate mass flow
sensor are mnmounted in a rack module inside the 4200 system
enclosure. Overall accuracy is two percent of reading + 1/2
percent at full scale. Repeatability is 0.25 percent. The linear
0-5Vde output signal is available on the rack module’s rear-
mounted terminal strip. NBS-traceable calibration is standard,
along with calibration data and certificate. KURZ mass flowmeters
automatically correct for changes in gas temperature and density.
Therefore, readings are automatically referenced to standard
conditions without any tedious manual calculations. Flow 1is
usually scaled in SCFM. Reference conditions are 25°'C (77‘F) &
760 mm Hg (29.92" Hg). At these conditions air weighs .074
1lbs/cubic foot.

PRINCIPLE OF OPERATION

The Kurz Series 505 Mass Flow Meters use +the Kurz unique
“DuraFlo” TM probe, which consists of a rugged cylindrical
constant-temperature thermal sensor. The sensor responds to gas
mass flow across the heated sensor. The mass flow sensor is
heated to a constant temperature above that of the gas stream
while +the temperature sensor is used as a reference for
temperature compensation purposes. temperature compensation is
stable over a range of -20°C to +60°C.

The mass flow probe is not a fragile hot wire. Because it is
rugged and large, it is breakage resistant, relitively
insensitive to particulate contamination, and manually cleanable.
The Kurz flow meter does not use flow restrictions to measure
flow rate,hence it has a very low pressure drop.




SERIES 435 ANALCG LINEARIZER BOARD

Kurz flow sensors have a nonlinear flow curve and reqguire
linearization if a proportional £flow to voltage signal is
desired. The series 435 analog linear boards provide a highly
accurate flow signal after the flow signal has been linearized.

The series 435 board may operate either as a voltage mode or
current mode linearizer. Sensors transmit a flow signal to the
series 435 circuitry at which point the signal is normalized to a
level of .000 volts DC at the no flow condition and 5.000 volts
DC with +the full scale flow rate. This 0-3 volt DC signal 1is
nonlinear and must be broken up intc segments and adjusted to
yield a linear output signal.

Series 435 analog linearizer boards utilize a break-point
linearizer system to achieve a linear output signal for a
nonlinear input signal. This system requires a number of break-
points to get the desired linear output signal accuracy.

Analog breakpcint linearizers operate as follows, a series of
amplifiers are set up to trip at preselected levels. The
individual amplifiers are adjusted as required such that a linear
voltage output will result. Each amplifier output is added at a
summing amplifier. What happens is this, as the flow signal
increases more amplifiers turn on and sum together to provide the

linear output signal.

The series 435 analog linearizer has an integral power supply
that provides power both to the linear circuitry and also to the
£low transducer. The unregulated voltage powers up the flow
transducer, however the linearizer requires regulated supplies
and this is achieved with the use of zener diodes or voltage

regulators.

These analog breakpeint style linear boards have many adjustment
potentiometers and must only be adjusted by a factory trained
technician or qualified personnel with +the proper test and
calibration equipment. Any nonfactory calibration will void the

warranty.
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SERIES 730 ELECTRIC ROTARY RAMP METERING VALVES

The Series 730 Electric Rotary Ramp Metering Valves represent a
new concept in electrically actuated metering valves. Within the
730 Series family of valves, a specific model will be selected
for your particular system. Unlike competitive electrical
metering valves, the Series 730 combines the electric drive
motor, the valve body and limit switches intoc a well-designed,
integrated package. The flow coefficient (Cv) is lineary over a
wide range due to its nearly 300 degree rotation between shutoff
and full open. A remarkable feature of the 730 is that it
incorporates a complete flow shutoff feature not found in other
fine metering valves. In addition, the orifice size is unaffected
by changes in system pressure and the valve remains in its last
position during constant flow or during power shutoff. The
standard valve incorporates a high-torque, DC gear motor designed
to be operated by error signals from the 4200 Isokinetic
Controller. Each wvalve 1is constructed of aluminum or 3186
stainless steel and includes an O-Ring sealed motor cover with a
1/2-inch FNPT conduit fitting. Only two wires are required to
operate the standard Series 730 valve for ease of installation.
The standard full open to full close time is 60 seconds, but
other valve speeds can be specified. The Series 730 valves may be
used with most fluids, including steam and liquids. Special
materials of construction may be specified for hostile fluids or

environments.
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FIGURE Cy TO SELECT A VALVE

1. To find Cy

Gy = SCFMV (460 + °F) G
2067 V PSIA x AP

G = Specific Gravity of the Gas
PSIA = Absolute Pressure on inlet Side of Vaives

SCFM = Standard Cubic Feet Per Minute
(25°C 760 mmHg)

AP = Differential Pressure across the Valves

Note: When the upstream pressure is more than twice the
down stream pressure the AP vaiue used is haif the absolute
upstream pressure. Example: 264.7 psi absolute upstream
venting to atmosphere or 14.7 psi absolute downstream use
132.4 as the AP, .

2. Select the next highest value for Cy to allow for full flow.

3. To calculate the estimated pressure drop across the vaive
for a select Cy:

AP = (SCFM)2 (460 + °F) (G)
513.7 (P1) (Cv)?

P = Inlet Pressure Absolute
For Valve
Specific gravity of the Gas

0.

Cv
G

I
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The Series
730 Flow
Control Valve

*“An appealing featura of the 730 valve is the extent to which the electric
drive motor, the valve body and limit switches have been combined into
a technically superior, aesthetically pleasing, integrated package.”

The Serles 730 Valves were expressly designed by Dr. Kurz
for mass flow control applications. The design utilizes a rotating
disc with a precision mathematically modeled helix machined
onto the face. We call this helix the “ramp”. This disc rotates
over an iniet orifice and an outlet orifice which are perpendicu-
larly disposed relative to the face of the disc. The orifices are
sized for the specified Cv or coefficient of flow. A DC gearmotor
is used to rotate the disc or “vaive rotor” to meter flow. Because
the 24Vdc motor is only intermittantly active, and is never oper-
ated at more than 15Vdc, extremely long motor lives are
enjoyed.

This photo shows the 730 Serles
Vaive with the motor cover re-
moved. Note that the motor is
fixed to a motor mounting plate
which is, in turn, mounted to the
vaive body via standoffs. Snap

shown in this photo) allow motor
interchange in the fleld without
any tools other than a screw-
driver. .

ROTOR
ROTATION -
e e
ASSISTED -
o
ST VI——Y/////,

- -

CROSS SECTION OF VALVE
SHOWING SHUT-OFF POSITION

apart electrical connectors (not .

Note the O-Ring circumferentially
disposed around the vaive body
for providing a molor cover
environmental seal.

Series 730 Valves are available in 6061-T8 Aluminum, or 316
Stainless Steei. Motor cover housings are always the same
material as the rest of the vaive. The motor covers include a
cable fitting, but this may be removed in order to run conduit
directly into the 2" FNPT fitting. The motor cover may be re-
moved for vaive servicing, motor interchange or hookup by re-
moving the 4 socket cap screws circumferentially mounted to
the base of the valve motor cover housing.

This photo shows the microswitches that function as rotor travel
limit switches, and correspond to Full Open and Full Close vaive
positions. Note that they are actuated by a pin protruding from
the vaive rotor bearing cap. The vaive rotor bearing cap aiso
accepts the DC gearmotor shaft and its shear pin. Note the
diodes wired across the limit switches. When the limit switches
break the circuit to prevent any further rotation, the diodes allow
reverse polarity voitage to flow to move the rotor in the opposite
direction and off the limit switches.

Note the Shear Pin Protruding
from the DC Gear Motor Shaft.

CROSS SECTION OF VALVE
SHOWING SLIGHTLY OPENED POSITION




SPECIFICATIONS continued

SPECIFICATION RELEASE NO. 7500-8/87

OUTPUT
Linear 0-5 Vdc, 20 ma Maximum.

" LINEARIZATION

@

11 breakpoint analog voitage offset type (11 ampiifier stages)
pius zero and span.
Optional DIGITAL linearizer available.

CONSTRUCTION
304 stainless steel standard, schedule 40, MNPT, 316 S.S. and
Monel optionally availabie.

PRESSURE RATING
See model selection table in 506 brochure.

TRANSMITTER ENCLOSURE
Aluminum weatherproof junction box. Class | groups C,D; Class
It groups E,F,G. Rated for hazardous environments.

DIMENSIONS
See model selection table in 505 brochure.

'SERIES 716G ELECTRONIC VALVE

CONTROLLER :

DISPLAY

42 digit LCD display driven by 3% digit IC voitmeter. Maximum
engineering units displayed 19980. Least significant digit isa
static zero provided for convenience in readability.

OPERATOR CONTROLS

ON/OFF

DISPLAY SELECT: Fiow Rate, Setpoint, External Input
FUNCTION SELECT: Flow Control, Manual Vaive,
Externai input

MANUAL VALVE

SETPOINT ADJUST

SETPOINT SPAN
0-100% of flow

SETPOINT ACCURACY
*=1%

POWER
110VAC/60Hz

ENCLOSURE
4.2" wide x 7" high rack module standard.

SIGNAL IN )
Accepts 0-5Vdc process variable input normally provided by
505 Series Mass Flow Meter. Alternatively accepts 0-5Vdc pro-
cess variable input provided externally. 710 controller modules
are also available- which accept 0-2Vdc, 4-20ma, or 1-5Vde
process variable signals. Consuit factory regarding other exter-
nal inputs.

SIGNAL OUT
Plus and minus 15Vdc, drives 730 Series vaive over two-wire
haokup (2nd wire is ground).

HOOKUP
Rear mounted barrier screw terminal provided for hookup of
signal in and valve control signal out. -

SERIES 73G ELECTRIC HGTAR
METERING VALVES v

CONSTRUCTION

Available in 304 stainless steel, 316 S.S. and 6081-T8
aluminum. See 730 Vaive model selection table. Monel con-
struction optionally available in some cases.

SEALS

Viton™ flourocarbon standard. Other materials available for best
compatability with application inciude: Flourosilicone, Nitrile or
Buna N, Ethylene Propylene, Butyl, Polyacrylate.

MOTOR

24Vdc gearmotor derated by operation at 15Vde maximum.
Available in several gear ratios to effect different OPEN/CLOSE
cycle times. Nommally highest available gearing is used to
achieve most precise (smailest) movement in output shaft. This
results in finest incremental movement of valve rotor (e.g. most
precise valve actuation).

Available gear ratio’s are: 2426:1, 1804:1, 1419:1, 728:1, 426:1,
218.4:1, 65.5:1.

CYCLE TIMES

Full CLOSE to Full OPEN is normally approximately 35 to 40
seconds when the 2428:1 ratio gearmotor is used. Less pro-
nounced gear ratios resuit in faster cycle times, but can resuit
in loss of some precision in fine metering. Select other cycle
times only where flow is rapidly changing. Consuit your local
Kurz Representative or Factory Applications Engineer.

Note that it is very simple and economical to swap out gear-
motors In the fleld with only a screwdriver should you wish to
change valive cycle time.

HOOKUP

Two-wire. One wire is ground. The second wire carries the
+15Vdc or —15Vde which opens or closes the vaive respec-
MOTOR COVER _

Aluminum cover provided with aluminum vaives. 304 stainless
steel cover provided with 304 S.S. vaives. 316 stainless steel
cover provided with 316 S.S. vaives. All motor covers include
cabte fitting which may be removed to run conduit into the 4"
FNPT fitting provided.

SHUTOFF

While a pressure assisted shutoff plug is a standard feature, the
Kurz 730 Series Vaives are metering vaives, not shutoff vaives.
For users requiring 100% confidencs in total shutoft we recom-
mend Iinstallation of a simple normally closed solencid vaive
downstream of the Kurz vaive. The solenoid vaive may be
automatically opened when the Kurz valve moves off the full
closed position limit switch in the Series 730 Vaive.

LIMIT SWITCHES

Microswitches installed at the full closed and full open positions
of the 730 Series vaives break the circuit to the vaive and
prohibit further motion until reverse polarity voitage is received
0 move the vaive off the limit switch. As mentioned above,
these limit switches may also be used to control a shutoff sol-
enoid vaive downstream of the Kurz Series 730 Valve.

IMPORTANT NOTICE
Specifications are subject to change without notice. Kurz Instruments
reserves the right to make engineering changes and product improve-
ments at any time and without prior notice. Consuit your local Kurz
Representative or a Factory Application Engineer for information regard-
ing current specifications.

Y HAMP™

IN NORTH AMERICA
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SAMPLE FLOW RATE TOTALIZER

This unit is a six-digit resettable or non-resettable (customer
specified) totalizer which fits into the 4200 System Enclosure.
The +totalizer is a stand-alone rack module unit. It converts an
analog input voltage to frequency, which is then divided to yield
the desired pulses to increment the mechanical counter. The
counter will hold reading during power off conditions, of course.
In the 4200 System, the totalizer is usually set up sc that one
count (one digit on the counter) equals 1 SCFM of sample flow.

MODEL 101RM FLOW TOTALIZER MODULE

The 101RM Flow Totalizer module is 1.4 inches wide (1/12 rack),
with six non-resettable digits. This totalizer, and other units
listed below, may be set up at the factory to totalize total duct
or stack flow in any units convenient to the user. Examples
would be SCFM or Pounds Per Hour, etc. The totalizer uses a
voltage-to-frequency converter which in turn increments a
mechanical counter. Divide-by 1logic and Jjumpers allow the
totalizer to Dbe set-up as desired, and the mechanical counter
holds its count during power off states. This counter is non-
resettable since many users want to avoid having the counter
reset to zero casually by any passersby.

MODEL 101SRM FLOW TOTALIZER MODULE

This module is 2.8 inches wide (1/6 rack) and includes six
resettable digits. It is identical to the 101RM above except
that +the counter may be reset to zero via a pushbutton on the
front of the rack panel.

MODEL 101S/111RM FLOW TOTALIZER/ALARM MODULE

This module combines a resettable totalizer with a dual alarm

module. It is 2.8 inches wide (1/6 rack). The totalizer is
identical to the 1015 mentioned above. The dual alarm board has
two contact closures with 5 amp rating. A common use is to trip

alarms for high and low flowrates.
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SERIES 132 ISOLATED 4-20 mA CURRENT TRANSMITTER

The series 132 is a optional board which typically scales the
standard 0-5 DC ocutput of the EVA sensors into 4-20 mA. Many
users select +this option to re-transmit <£rom the system
electronics the average duct or stack velocity signal.
Occasionally, some users also re-transmit the sample ‘flow rate
signal in 4-20 mA format. The series 132 units are available in
rack modules of 1.4 inches wide. These units have a coresponding
132RM model number (1/12 rack).

Series 132 isolated current transmitters are primarily required
when signals must be transmitted over long distances. With the
use of voltage signal transmission over 1long wire »runs, a
significant amount of voltage drop will occur resulting in a
signal error. Substituting a current loop signal source in place
of the voltage source solves this transmission line loss problem.
The way this is achieved is as follows, the current transmitter
provides at its outputs a voltage and senses the return current
as a feed back signal. This return current is proportional to the
applied input signal. Loop control is maintained as long as the
applied voltage 1is sufficient to cause the required feed back
current. It is readily seen that this circuit corrects out any
signal losses due to signal line resistances and voltage drops.
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MODEL 161RM TEMPERATURE MODULE

A special EVA sensor with a third winding that functions as a
platinum RTD may be substituted in place of cne of the regular
EVA sensors used on the IK-EVA probe assembly. This temperature
sensor will then wire to the system electronics enclosure via the
two wire hockup feature. At the system electronics enclosure,
the model 161RM temperature module provides a linear output of 0-
5 Vde. If the user desires to further transmit the signal <from
the system electronics enclosure, we recommend adding another
132RM 4-20 mA output module. Available ranges are 0-250‘'F, O-
5E00'F and 0-1000°F, depending on the specified EVA sensor
temperature rating. The 161RM module is 2.8 inches wide (1/6
rack).

MODEL 161RM-D DIGITAL TEMPERATURE MODULE

This module is the same as the 161RM described above, except it
includes a direct-reading digital display and is 4.2 inches wide.
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SERIES 111 DUAL ALARM

Series 111 dual alarm units provide the user with adjustable set
points one high and cne low. The circuit operation is basic and
straight forward. A reference signal is adjusted {for each
setpoint (high & low), the resulting signals are present at
comparator amplifiers which also sense the feedback flow signals
and in turn will trigger an alarm. When the setpoint is crossed
over the amplifier turns on a transistor which in turn causes the

relay to energize.

Dual Alarm units are provided with 1/2 amp relays in the normally
open position, on energizing they close. Optionally available are
5 amp contacts in either the N/O or N/C position. Relays may also
be set up for fail safe operation such that under power failure

they will de energize to alarm.

The Series 111 units are also sold in rack module configureations
and carry the 111RM model number. This module is 1.4 inches wide
{1/12 rack), has two 1/2 amp relay closures, and is commonly used
for high and low flow alarms. Rack modules with the 5 amp option
require the next larger rack size, 2.8 inches wide (1/6 rack).
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MODEL ETI-RM ELAPSED TIME INDICATCR MODULE
(opticnal)

The ETI-RM is 2.8 inches wide (1/6 rack). The ETI counts hours
and operates anytime the system is under power. ETI’s allow the
user a local indication of elapsed time, such that a total sample
time may be known for various monitoring purposes. An alternate
purpoes may be to set and maintain a service schedule on the

systenm.

The ETI is powered by 115 VAC/80 HZ and provides a local readout
in hours of elapsed time, based on how many hours the system has
been powered up. The user should keep a record of the elapsed
time any time the filters are replaced or the system is shut down
to allow accurate effluent monitoring.
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1. PURZQOSE

l.1 This specification provides general skorage crciteria and
specifies the minimum storage and maintenance raqulirameats for
the supplied equipment for periods up to five years at the
manufacturer's facilities, the plaac sites, or other storage
facilicies.

1.2  The storage and maintenance raquirazeats herein are to be
implemented by the Owner or Contractor wheraever the equipmeat is
assigned to storage, either at the sitas or at other facilicies.
since these raquirements ideatify the final storage eanviroameats,
they ave also to be utilized by XRII Projects, Desiga Eagineering
and Quality Assuranca-Engineering Equipment and Installatioa to
develop proper Vendor packaging. .

1.3 The requiremeanis herain and additional or mainzenanca
raquirements given ia KII approved Veandor iastsuctioca maauals or
storage iLnstructions are coasiderad miaimum warcanly. Actual
storage counditions may require addicional spacial ecsasidevations.
In the casa of cocaflicts between this specificaticn and KII
approved Vendor manual or special instructioas, the more
stringent requirements-shall apoly.

2. APPLICABLE DOCUMENTS, CODES, AND STANDARDS
2.1 The equipment storage requirements described by this

specification 'shall be designed in accordance with the following
documents to the extant specified herein.

l 2.2 Codes and Standarzds

2.2.1 Milicary Standards and Specifications

a. Desiccants, Activated, Bagged, Packaging Use and Static
Dehumidificatioa. .

MIL-D-34684
MIL-B-131

b. Barrier Material, Water Vaporproof, Flexible
2.2.2 American National Staandards Inscituta gANSI)

a. Packaging, Shipping, Receiving, Storage and Randling of
Items for Nuclear Power Plants, ANSI N45.2.9 - 1974,

3. DESCRIPTION
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3.1 The presec-vatioa of equipmsaz during all warshousing or in-
. . planz storage coasists prizarily of keeping the equipmenz CLEAN
- AND DRY and protacting it from physical daczage. This 1is bes:
£ assured through plaaning and iamaplementation of a storags prograz,
iacluding provisions for adequata facilites and for periocdic
inspection and maintenance of all equipmentz. Accordingly, this
docuneaat provides equipmeat and waterial storage raquiraments for
use in developmeat of a storaga prograa. The storage,
maintenance, and envirommental vequirsmaais in Section & and
Table 1, plus KII approved Vendor maanuals or approved Veader
storage Ilastructions, should be sufficient guidance for the
progran to be formulated. However, iz should be recogunized that
the actual storage conditions may require additional pracautioans,
and good judgement must be exercised oan the part of the persoanel
respoasible for the storage. Basic responsibilicy €or storage at
the plant sites beloags to the Qwner.

3.2 The maintenanca of clean and dry storage via a tenmperature
controlled heatad warehcuse for as much of the equipameat as
possible is emphasizad. Such storage conditionms limiz equipaent |
‘and air temperature changes in the warahouse, thereby reducing
the possibilizy of condensation on the equipzmenz.. Coundeasation
occuvrs when the equipment tamperatuva is allowed to drop below
* the dewpoilnt of the surroundiag air. If the equipzent and air
temperatures limitations do not control coandensacziocn, as aigh=z
- occur under very humid counditions, it may be advisable to reduce
< ; the relative humidity of the air by dehumidification, thus
‘l. ' raducing the dewpoint tamperature. For example, under 90 percent
-} relative humidity and 80°F air temperature the dewpoint is 76.5
- OF, whereas at 40 percent relative humidity and 80°9F air
temperature the dewpoiat is 32.5°F.

3.3 To establish storage criteria, three environmental
categories of storage are defined as they relate to the general
types of areas ncraally available for storage. Equipment is then
assigned to one of the categories. These categories are: Inside
Heated (IH), Inside Unheated (IU), and Outside (0). Another type
of storage occurs at the plant sites when equipment is moved into
the plant buildings for installation and is defined as {fa-plant
storage.

3.4 Definitions of terms used herein as follows:

a. CONTRACTOR--The agency uadar contract for storage of
the equipment.

b. OWNER--The custcmer, i.e. the power company.
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€. SHALL and SHOULD--This documeat eontalas both mandatory
and guidance informaszicn. 'Shall'- or "=mus:'' iadicates
mandatory requiraments, while "should" or '"may"
indicates recoamendations as gocd praczice. Deviatioans
or substituticas for mandaZorTy raguirazents shall
require approval by KII Desiga Engineeriag.
.Recomaandations are not maadatory.
3.5 The specifications hereia ars divided inzo Ganeral Storage
and Maintenance Requirameats (Section 4.1), -Special
Coasiderations for Storaga (Section 4.2), and a listing of KII
supplied equipment (Table 1).

4. REQUIREMENTS
4.1 General Storage and Maintenance Requirements
4..1.1 Storage and Maiatenance Progran .

4.1.1.1 A most important part of equipmant warrvanty protectien
is a planned, periodic ianspectioca and _maiaZenance prograzm
fincluding documented rasults. This is to ensurs that storage is
provided ian a proper manner without degradation of the equipment.
A storage prograz shall be developed by the respouasible
Contraczor or Owner for all equipmenz. At the plant site the
program shall include receipt inspection thzough in-plant storage
at the equipment's £final location and coutinue until the start of
pre-operatiocnal testing. Basic respomsibility for the site
program and storage rasts with the Owner.

4$.1.1.2 The storage progran shall fulfill the following
requirements for control of items while iz storage.

:

a. Inspections and examinatiomns shall be performed om a
periodic basis. ' Miniznum quarterly inspections are
recommended with monthly Liaspections.as appropriate.
Any deficiencies shall be corrected and documented.
Some characteristics to be werified during these
inspections are: '

Identification and marking
Protective covers and seals
Coating and preservatives
Lubrication-

Desiccants or aitrogen atmosphere
Physical damage

Cleanliness
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KII should be notified as scca as possidle (ano
exceed 30 days) coaceraing any physical damage or
for repairs.
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b. The care of items in stovage shall be estzablished by
developing written procedures of instructions ia
accordance  with requirements herein and the KIIL
approved vendor iastruction manuals or storage
instructiouns.

c. Wricten records shall be preparad to documeat the
inspections performed, the performance of maintenance,
and the disposition of nonecocaformances and repairs.

4.1.1.3 Receipt iInspection shall be performed on all incoming
equipment to be stored. As part of the inspection, the packaging
-and coampoaents shall be ianspected for damage and be iaventoried
for completeness. The appropriate damage or shortage reports
shall be prapared promptly.

4£.1.1.4 Receipt inspection should be performed without
destroying the shipping/storags protection provided by the
manufacturer. If it is necessary to remove seals such as tank
covers, pipe caps, plyethylene wrappings, these shall be replacad
prior to storage. The receipt inspection shall also determine or
verify that the packaging is sufficient protectiocn for the type
storage iastructions/manuals. .

.4.1.1.5 The equipment storage is subject to audit in conformance
with this specification, KII approved Veandor storage
iastructions/manuals, and the Conc:qc:or‘s program.

4,1.2 Storage Facilites Requirements
- 4.1.2.1 1Inside Heated (comparable to Level B of ANST 45.2.2)

4.1.2.1.1 Inside heated (IZ) category is defined as storage in a
clean, fire resistant, weathertight, well ventilated building
(warehocusa). The temperature of the warehouse 1s to be
controlled with heating and ventilating systems to easure that
condensaction of moisture does not occur on stored parts. This Ls
the optiaum storage condicion for all equipmenc, except for
special equipment such as electronic devices which may raquire
humidity control within specified limits.

4$.1.2.1.2 Qcther requiremeats for IH storage are as follows:
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| - -
et nTiaTED £LPE | 1/4/757]0WG NO. 437001 IREV.  |sHT 5 OF 14

TAREDE @il T T anieTIE o

[ .
’” l‘.(.:l‘:




KUR Z
1% T Lyr=y

APt SaasY Tasscrenma

a. Iatecnal cleanliness of equipment and- flow elemeats
shall be maintained by c¢losing openings wheras possible
by plugging, capping and/or sealing with tape (approved
typ2s). But weld preps ocn valves and spool pileces
shall be reiastalled over plywood to bezzarz.protact the
weld preparation.

b. All equipment shall be protected agaiast rodeat aad
insect damage. Electrical equipment, and motors in
particular, shall be providad with screeas, shields,
etc., to preclude eatry.

c¢. Equipment shall be protected from mechanical damage.
The proper use of racks, pallets, and haandling
equipment so arvanged as to minimize damage to the
stored equipment during handling.

d. All equipmaat shall be protected from dust and dire.
Large equipment should be coverad with polyethyleme if
it is not .adequately protected ia its as-shipped
condition. Small'equipment should be pagged in
polyethyleane or stored in clean, closed boxes. Note
that small parts are generally listed for warahouse
storage where they can be under iaventory control to

reduce risk of less.
4.1.2.2 Inside Unheated (comparable to Level C of ANST 45.2.2)

4£.,1.2.2.1 Inside unheated (IU) category applies to storage
within a building as defined in storage but is not heated. 1IU

also applies to individual housing made only for a large
compounent such as the shroud or steazm dryer. Any building
provided as an individual housing made onrly for large componeats
shall meet the same requirements as for any other IU bullding. A
wood or other framed shelter with only polyethylene walls does

‘not afford completa weather protection and does not meet IU

requirements.
4.1.2.2.2 Other requirements for IU storage are:

a. All those listed under IH storage, 4.1.2.1.2, items a
through 4.

b. The equipment shall be storad off the floor ca suitable
skids, pallets or racks.
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c. All watsxr ov other liquid capabla o frzezin
tamperaturas shall be drained froz the e
to storage and/or such verification obeta
particularly applicable to heat exchangats, equipment
having cooling waZar coils, gages, ets. which may have
been tast operatad or hydrostatically tasted.

acs
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d. Preservative coating applied to the equipaent.or added
shall be maintained, i.e., paint, oils and coatact
preservatives. .

4£.1.2.2.3 In addicion, a subcataegory, inside unheated controlled
(IUC) is utilized in Table 1 to ideatify the need for special
proteczion against condensation for a component otv part thereof.
IUC also applies to coandeunsate protection for the eantire
component if it is equipped with electrical or air operated
‘devices. Listed below are four methods by such condeasate
protectioa may be provided, and all raquize periodic iaspection
and maintenance. )

a. Bagged desiccant within a szaled enclosure. The
dasiccant may be inside the componeat for intaranal
protections, and/or the entire component may be sealed
in a container or wrap with a desiccant enclosed. A
maans of checking the relative huziditcy with the
enclosure/contaiaer shall be provided and the desiccant
changed when indicated. A vapor barrier wrap other
than polyethylene must be used to reduce frequency of
disiccant change.

. b. Local heating by stxrip heaters, light bulbs, etc.,
inside a tent-like structure to maintain the equipment
surfaces degrees above the ambient alr tezperatures.

c. Pressurized nitogen atmosphere to minimize coandeasation
and oxidatlion on intermal surfaces.

d. Approved preservatives to protect unpainted carbon steel
surfaces. Such preservatives shall be in accordance
with the KII approved Vendor instructiouns or approved
KII Eangineering.

The selection of an IUC method for a particular component
shall be by the Contractor or Owner, unless specifically
designated herein or in the KII approved Vendor's iastructioas.

4.1.2.3 OQutside Storage (comparable to Level D of ANST 45.2.2)
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4.1.2.3.1 Qutside Storage (0) is subjec: to the siz2 locarion
coasiderations given in Saction 4.2.2 and the raguirements listed

below:
a. 1Items ¢ aad & as listed uyader 4.1.2.2.2.

b. Oa equipment where interanazl cleaaliness or operation
could be adversely affacted by dirt or contamination,
openings shall be plugged, capped, or otharwise sealed.
All plugs and caps shall be securaly attached to the
equipmeat to pravent their inadverzsnt ras=moval. Large
icems such as taanks and hea: exchangers, with all
openingstightly coverad, need not be crated, but the
established preservatives shall be maintained.

€. All equipment and equipameat containers shall be storad
¢£f the ground on suicable skids or cexibbing aand
coverad ‘to protact the equipcent surfacas f-om direct
exposure to the weather. Canvas cloth or other
weather rasistant material must be usad. The covaring
snall be lashed dowa and provide drainage of
pracipitation without foramation cf watar pools.
LEARANCE BETWEEIN THE COVEREID EQUIPMENT AND THEZ GROUND
LEVEZL SHALL BE SUFSICIZNT TO PEIRMIT AIR CIRCULATION,
TEUS MINIMIZING CONDENSATION ON THE EQUIPMENT.

4.1.2.4 TIn-Plant Storage

4.1.2.4.1 1In-Plant storagé at the site is storage of the
equipment in the plant usually at or near its final installed
location while it is being installed and/or readied for
operation. Because of the surrounding coastructiocn work, it is
during these storage periods that the equipment is ofzen least
protected from dust, dirt, and moisture. Careful planaing
surveillance is required in-plant to assuze that the equipment is
adequately protected. In-plant storage shall meet the minimunm
eavironmental requirements specified in Table 1 for up to one
year of storage, including all other general area requirements
and consideratiocns herein. Planning for such storage may require
ucilizacion of special procedures to keep the equipment clean and
dry. Temporary covering, heating facilicies, and routine storage
shall be employed. Construction cperation is to be planned so
that dust-producing operaticns or unusual eonditions of dampness
ze minimized where the equipment is locatad. For exaample:

a. Clean the area before the equipment is incroduced aad
establish routine housekeeplng iaspecziocas.
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B. Minimize water that is allowed iz rhe lowes dzywell
o~ araas. Praveat floeding of equismens by providing
operable sump puaps and alaca Ssysteas befora the

equipment is placed ia the a-=a.

¢. Energize electric motor space heaters as sooa as the
motor 1s moved out of the warshouse to the installed
pesitiocn.

d. Plan ts have tpe control room enclosad and heated, and a
humidity indicator in operation before imstalling
control and instrumeatation equipaent.

e. Provide temporary heat aad coverings to keep the
equipment protacted from dir== and above the dewpoint of
the surrounding air. '

4.1.2.4.2 Note that control panels, racks, vertical boards, and
instrumentation are most wvulperable to plant coastruction
coudicions. Covering/protective measu-as per (2) above are
raquirad to assure that cleanliness aad drynass 1is maie:ainad.

&.2 Special Considerations

4.2.1 This section provides recommeadaticas and Tequiremeats to
’ assist in the development of storags aresas and ig the selection
A of protaective materials at all storage sites.

- 4.2.2 The storage location and the compatibility of materials
with the equipment must be considered when providing on-site
packaging or repackaging of equipment. The storage location
affects the degree of protection required against atmosphere
constituents such as halides, sulfides, indust=zial fumes, etec.
The nearer the sea coast of heavy industrial areas are to the
storage area, the more protection from the atmosphere is
raquired. Tt is most important the stainless steels or nickel
based alloys be protected from contamination by halides or low
melcing point elaments. The Contractor or Owner should factor in
any unique storage conditioans such as high chloride soils and/or
industrial fumes, and apply any additional requiranents above the
KII minimum requirements when the storage program is established.

4.2.3 Some equipment parts such as O-rings, shafc packing,
insulaticn, coatact switches, and gaskat material may detericrates
in long-tara storage despite optimum csadicions. Theraforas, the
Owner's pre-operational maiantanaace progran should identify and
schedule procurament for the replacement of these parecs.
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4.2.4 Iz sozme cases lasurance uanderwriters racuira warshouse

sprinkler systeas and may limic package ss=srage £or more
eZifesctive sprinkler protection; therefore, insurance requiraments
should be factored iato the storage prograz.

4.2.5 Spare Parts

4.2.5.1 The Owner shall establish a program for spare parts
rvaceilpt inspection, storage, maintenance, aad contrel of issue.
The progzam shall provide IH storage for all parss with packaging
to keep the equipment clean and dry. .

4.2.6 Ideatification

4.2.6.1 The identity of all equipment shall be verified and so
identified while in storage by marking or tagging. This applies

whether the equipment is crated, - boxed, or stored fanside without

covering, and shall be accomplished so that the equipmeat is
identifiable without cpening or disturbing its storage coaditioa.
The following identificatioca/maczking 1is raquired:

%

a. Equipment part nuamber

b. Purchase order nuzmber, iztem serial numbers, and
" quantity.

€. Equipment name or descripticn
d.  Project name and unit number

4.2.6.2 It is recommended that the above markings appear on two
sides of each outer container, in letters at least 1/2 4inches
high in weatherproof ink or paint.

4.2.6.3 Where applicable, shipping skids or crates should be
stenciled with handling instructicns such as “fork 1ift here
only, use no hocks", etc.

4.2.6.4 Direct marking oa stainless stséel, nickel alloys, and
other metallic materials are permitted with the following
materials, providing they are completely removed prior to any
system cleaning or plant heating operatioms. KIT engineering
approval is requirad for use of any other materials.

a. Black tip markers and ball point pens

'b. Common lead pencils

K
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, ) . Dykex szeel blue, DX-100, Dykem Companw, lavout fluid

[N

d. Sprayon Ne. 603, Sprayea Products, layous flufl
e. Nissea "no cloride" whita metal markar
£. Carter's "mazks-a-lot" black pen

4.2.6.4.1 Colloidal graphita is aleohol mixture, Dispersion
#1586, or KIT approved equal, may be usad for markiag without the
necessicy for razoval prisr to heating. .

4.2.6.4.2 Crayon and chalk martking materials ara NOT PERMITTED
ou stainless steels or nickel basad alloys unless the material
has been KII approved for use.

4.2.7 Preservatives (Corrosioa Inhibictors)

4$.2.7.1 Preservatives are used prizacily onm carbon stael
surfaces and iacluda paints, oils, greases, and a number of
tradenaze compoads such ag Colomoliae, Tectal, Izczunecl, etec.
Praservatives applied at a Vendor's plant shall be lefz iatack
during ‘storage. Stould the reapplicatioa of prasarvativaes be
Taquired at tha sits, canly thosa already approved for use through
instzuctica manuals, KIT approved Vendor storage instructions, or
{ specified 1in the ordering data for the equipment involved may be
. g used without KII Engiaeering approval. -

4.2.7.1.1 If the preserative is to be used on inside surfaces
that will be wetted during plant ogeration, the praeservative
shall mest two eritaria: (1) be completely remagvable by cold
water flushing, and (2) be low in sulfus and halogans so that it
will not contaminate stainless or aickel alloys. Approved
preservatives for carbon steel which meet thesa requiraments are:

a&. Solution of 1/2 perceant sodium nitrate, 1/4 percent
disodium phosphate and 1/4 percent monoscdium phosphate
(commercially supplied as Kemtron #485, Chemical Supply
Co.), or Imzunol GE, Harry Miller Corporation.

b. Imzmunol #1722, or Imamuncl Nv, Harzy Miller Corporation.

¢. Hydrin-X, Daubert Chemical Co.

4$.2.7.2 Preservatives used to protect carbon steel weld
preparaticn shall alsc meet the above raquirements and not be
detrimentcal to the weld qualicy. One such produce 1is

Deoxaluminite, Special Chemicals Corp.
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4.2.7.3 KII Engineering approval is raquirad for use of aay
pTesarvallve on stainless steel su=facaes or any other surfacas
dizectly exposad ts rasactor warer.

4.2.8 Desiccants

4.2.8.1 The wuse of desiccants with austeairic stainless stael
raquizes prior KII approval. Dasiccants which may be used upoa
approval are 1limited to a non-halogenated type such as silica
gel. The desiccant must meet MIL-D-3454 Type II non-dusting type
and be contained (bags) and iastalled with the containers
supported so that they will aot be in dirasct ecoatact with the
cosmponent surfaces. Desiccant placed iaside of equipment must be
accounted for by marking/tagging the outsida of the equipment.
Desiccant may be used with carcboa stesl ccaponents without KII
approval providing the particular desiccant used is one of thosa
listed below. .

a. rotac - Sorb 121, X1591 (selica gel) - W. R. Grace and
Co. ' )

b. Eagle Silica Gel 12867 - Zagle Chezmical Co.
c. Desiccate No. 25 Filtrol, Corsoration
. A 4.2.9 Tapes (Pressure-Seaasitive)
_f 4.2.9.1° Pressure-seasitive tapes are normally used for sealing
- polyethylene £ilm wrappings, flange covers, small openings,
containers, etc. Only KII approved tapes shall be used on
stainless steel, nickel base alloys, and other materials exposed
to the reactor primary system. Wherever tape contacZ with metal
occuzrs, vremove all adhesive with acetone or tolusne immediately
after tape removal. The tapes approved for use ares as follows:
a. Clothbacked (Not PVC treated)
(1) Polyken #222, Kandall Company (silver color)
(2) _Polyken #224, Kendall Company (silver color)

(3) Dutech Brand #357, Nashua Corporation (silver
color)

(4) Permacel P69, Johason & Johnscn
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b. Polyathlene
(1) #2480, 3 Company
(2) Ex-Cor-Pa-12, Nashua Corp.
€. Polyester (Mylar)
(1) #850, Black 3M Company
4.2.10 Wrapping Matarial aad Tarpaulins

4$.2.10.1 Flexible matarials used to WTap or cover coumponents
made of stainless steel or nickel base alloys shall be limiczed to
the following: :

a. Clear polyethlene film

b. Clear polyethylene film with thread reinforcement -~
equal to Type 55 manufacutred by Griffolyn * Compaay,
Rouston, Texas .

¢. Canvas cloch (fire retardant typas)

d. Greea colored polyethylene film: #01797, Plicose Mf3.
Corporation or Polyfuff #1056 frsam Shott International
Incorporated .

e. Fire retardant pPolyethylene, white, visqueen, Ethyl
Corporation

£. Vapor proof barrier materials for use with desiccant
shall meet Mil1-B-131; Marvelseal 1311, 360 and B-117-%
from Marvellum Company .

Polyvinyl chloride (PVC) plastic films shall mot be used due
to their high chloride content.

4.2.10.2 Polyethylene film is a gocd wrap or tarp to keep irems
c¢lean, but is not a vaporproof barrier and .permits passage of
water wvapor. When polyathylene is used to wrap an item for
Storage, the f£film should be lafr open and allowed to ‘''breathe"
freely so that the air insida the package is allowed to changa
readily, thus minimizing coadensation.

4.2.10.3 If asbestos is used on stainless steel iz shall be kepe
dry. If wecting does occur, the asbestos shall be remcved and
the stainless area rinsed with Cap or demineralized water 3
remove the potential harmful effects of leached our chlorides.
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4.2.11 Lubrication. TLubrication oils/gTeases shall be applied
. _in accordance wizh KII approved Vendor manual or special storage
[ procedure instructions.-

: ‘\ 4.2.12 Stainless Steel Storage

4.2.12.1 Scainless Steel is not subject to harmful oxidation in’
the presence of moisture; therefore equipment comstructed entire-
ly of stainless steel may be storad Qutside or Inside Unheated,
subject to protection from dirt and mechanical damage as desired
herein. 1If stainless steel .becomes discoloraed with rust, it may
be caused by surface iron contamination. A light rust film on
the steel is not considered detrimental. However, to minimize
Tust 1t is recommended that stainless sceel be stored where iron
or carbon steel material cannot come in direct contact with its
surfaces. Check carbon steel banding of packaging to assure that
it is not in direct contact with stainless steel.

4.2.12.2 Components composed entirely of stainless steel should
not be kept tightly wrapped and sealed, but be loosely packaged
with provisions for ample circulation of air. This i{s particu-
larly true of polyethylena wrapping which is porous and will trap
mo%:ture inside the package and generally degrade the entire
package.

4.2.13 Carbon Steel Storage

4.2.13.1 Rusting of carbon steel surfaces is of primary concerm

TR in carbon steel equipment storage. A light film of soft rust is
' ' not considered detrimental, but pitting and heavy rust and scale
{)3 formation must be avoided. The preservatives which meet cleaning
requirements are ouly effective for a short period of time in the
presence of woisture (1-3 months); therefore, if such preserva-
tives are utilized for any unheated storage, the equipment must
be periodically inspected to insure satisfactory condition.
Example: .
TABLE 1
Equipment Type . Storage Requirement Reference Section
1) Electronic or Electrical (IH) 41,2 - 4,1.2.2
2) Carbon Steel Parts . (IUC) or better 4$.,1.2.2.3, a-d
Painted or Unpainted
3) Flow Sensor Assembly (1UC) or better 4.1.2.2.3, a-d
4) Stainless Steel Assembly.‘ (0) or better £.1.2.3.1, a-c
Parts or Hardware
4 Note: Where equipment types are mixed, as in assembled goods, the

. more stringent 3torage requirements shall be employed.
[ :

TR r-:a INITIATED 262 & | §/¢ /ey [owG NO. 337001 REV. 5 SHT 14 OF 14
Algscis




