S

{See Approval Designator for required signatures)

TR 343 IR Page 1 of [7,__,_
AUG lm ENGINEERING DATA TRANSMITTAL — —— 10T 01865
T2 Tor (Recehing Organzation) 3. From: (Originating Organization) 4. Refated EDT No.:
ETF Process Enginsering Scott D. Ellingson FDNW n/a
7. Purchase Order No.:
5. Proj./Prog./Dapt/Div.: §. Design Authority/Design Agent/Cog. Engr.: urenase / r
Waste Mana t D.E. $.D. El1 n/a
as gement Hanford £. Scully/8.D. Ellingson o Eauip TComponeri 0.
8. Originator Remarks: a/a
The attached design analysis supports pH monitor installation on the [7p. SystenvBIdg /F aciiity:
ETY evaporator skid (ref:ECN-651583). This analysis provides 2025E
crifica sizing caloulations to assurs appropriate flow throcugh the p
: 12. Major Asem. Dwg. No.:
PH monitor. /
11. Recek : 1A, 2 n/a
n/‘m of Remarks 1A. Design Baseline Document? @ Yes (O No T3 FermiParh Appiication o
n/a
14. Required Response Date:
n/a
15, DATA TRANSMITTED F) Q) {H) U]
Origl- | Receiv-
A) proval| Reason
o B) Document/Drawing No. (C) Sheet | (D] Rev.{ (= tion of Data Transmitied | basi #an ne{ fJator | ec
oy (B) men wing No. ko. (E) Tide or Description o nsmitted nator A it‘t‘al %‘Rn‘* 21%:.
1 HNF-4940 7 0 Orifice 8izing Design Anal| n/a 2 1
16. KEY
Approval Designator (F) Reason for Transmittal (G} Disposition {H) & (I}
8, Q, DOR N/A 1. raval 4, Review 1. Approved 4. Reviewed no/comment
(So e WHC-CM-3-5, 2. Release 5. Post-Review 2. Awoved wi/comment 5. Reviewed w/icomment
Sec. 12.7) 3. information 6. Dist. (Receipt Acknow. Required) 3. Disapproved wicomment 6. Raceipt acknowledged
17, SIGNATUREDISTRIBUTION

_IE‘;' éﬂg {d) Name (K) Signature (L) Date (M) MSIN Hou- D(,';'; (J) Name (K Signature (L) Date (M) MSIN
1 | 1 |Design Authortty /\OM 67j7g S6-72
1 | 1 |DesignAgent iz i ZZQ Bg-39
Cog. Eng.
Cog. Mgr.
QA
Safety
Env.
16, 19. 20. 21. DOE APPROVAL (If required)
S-D. Elling gon ctrl No.
_by K0S 810/ 94 ﬁd@iﬂ—? el JSTECE
Signature of EDT Date | Authorized Representative  Date n Authorityi (O Approved wicommenta
Originator for Receiving Organization g%zant Manager O Disapproved wicomments
BD-7400-172-2 (10/97)

BD-7400-172-1 {07/91)



HNF-4940,Rev. 0

ETF Facility Evaporator Skid Orifice Sizing Design
Analysis

8.D. Ellingson fox

Waste Management Hanford

Richland, WA 99352

U.S. Department of Energy Contract DE-AC08-98RL13200

EDT/ECN: 601865 Uc: 502
Org Code: R3111200 Charge Code: 101697
B&R Code: gw313n020 Total Pages: 7

Key Words: Effluent Treatment Facility, ETF, 2025E, Orifice, Evaporator

Abstract:

This document releases and records the design analysis for sizing the
orifice plate being installed on the ETF evaporator skid per Encineering
Change Notice (ECN) 651583.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thareof or its contractors or subcontractors.

Printed in the United States of America. To obtain coples of this document, contact: Document Control Services,
P.O. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420; Fax (508) 376-4389.

=S s

Release Approval / Date Release Stamp

Approved For Public Release

A-6400-073 1 (10/87)



HNF-4940, Rev 0, Page 1

FLU

OR DANIEL NORTHWEST

—

CALCULATION IDENTIFICATION AND INDEX

Cale. No. 191-15-M-01

T Joh No. Contract 191, Release 15

Date: 7/16/9%

This shect shows the status and description of the attached Calewlation Shects,

Discipline:  Mechamual

I'roject No. & Title:

Orifice Addition to the 20251 (ETTF) Evaproator Skid

Calenlations:

Orifice Sizing and Selection

Fhese calewdations apply v

Brawing No.  H-2-88987, Sheet |

Drawing No.  H-2-89]83, Sheet |

Other (Study, CDR) ECN-651583

Rev. No. 10

Rev. No. 4

The states of these caleuwlations s
] Preliminary Calealations
Fral Caleulations

{:!
L

Voud Cufeulations (reason vorded ).

Cheek Calcolatons on caletlations dated:

Rev. No.

Wore caleulations eosporated inlo the lnal drawings?

Were caloulations veritied by independent “cheek™ caleulations?

BJ Yes
3 Yes

Original and Revised Caleulation Approvals

J
B No

No

Rev D
Signature/ ate

Iev, !
Signature/) date

Rev. 2
Signature/Tate

Chrginator

-
S
T,

Checked By

M

%

7 zf{‘ij

1
—

Approved Vendor Daty

TTTT T

Approved 1By

Appy Pu

Checked Aganst

Culetlatton sheat
I"ge No.

1

Oriftcae Sizang

INDIX

Deseription

Swagelok Tuhing & Vitling Daiu

—_—

E-NW-128 (6/99)



HNF-4940, Rev 0, Page 2

FLUOR DANIEL NORTHWEST, INC. Cale. No. {Jl~I5-Mm -0}
Revision (@)
Client  \W M 1\ WO/Job No. Capsramet § 91 g= Lemses 18
Subject Beieces Si2iNG Date 2/x/99 By A -
Checked BY T (e 7287277
Location Ze2s £, ETF . Revised By L
T

GivEW THE TIDING SYSTEWM SHoOWN RELOW wWith THE GIveWN
PACRAMETERS ., TRE SYSTEM 15 FLOWING WATER., KECERENCE
ELN- 651583

Omr-'mt». ' Scnad PIPE, 4= Lowd
ww'l; TEE',"\'Y? é

T = 125 °F

@ 22 6fm
BALVALVE >
WelTE ¥ .%uov'r X099 WAL | dz . 2.77"
4456 TyP S

NC

FH FLong
CHAMBER . LEED'a ¢ NaRTHRu? MeDEL 7773

REQUIRED DETERMINE THE PAPEROPRIATE ORIFCE To ALSIRE Frow
THROUVGH THE PH METER. FLOW SHALL NOT EXEED /5 6Pm
THROU &N THE ORIEILE METER PER, MARULTACTORE =S
REMVIRE MEWTS,

Sot.\)'noM THE FOLLOWIING STEPS vaiLL BE TAKEN TO COMCLUDE
& SOLVTI\®ON.

(D DaTERMME pa ARREOPRIATE FLOWRATE TRROVG- 1
THE TUBING Loa? AWD PH METER.

@ DETERMING THE PRESSURE DR®T? THROVGH THE
TUBING LOOTF SUCH THAT ORIFILE SIZE AN RE
PETERMINGD, TheE ORI FICE MUST PROVIDE THE
NTLESSARY RALK PRESSURE T8 PRODUICE Fuow
THROUGH THE TURING Loor.

) DeTERMINE ORIFICE SizCT.

"BR SowuTioN RESQLUTS, SEE BOTTOM OF PAGE <

BD-6002-142 (12/96)



HNF-4940, Rev 0, Page 3

FLUOR DANIEL NORTHWEST, INC. Calc. No. /9i-/5-m -0

Revision O
DESIGN ANALYSIS Page No. 3 of 4.
Client W MR WO/Job No. C‘,Nmﬁﬂ 1, Red g:ﬂ;, c
Subject  Rawct SizinG Date ‘VL&EE
Checked Z/z/qr;
Location 2028 & ETF Revised

THE FoLLowynG ZEFEREMCES witL BE USED To PRoIDE A CanCLuSion’

X CQAMuTEC,HN\mL Ph?t-:KNe 410 l'=| ?Rm‘rmc: 980

2. SWABELOK. TUBE ATTERS MANVAL tfﬂg EDMON
32, SWMAGELOK VENDOR CATALS

@ Dé‘(ge.wuc. AN ARPROPRIATE FLOWRATE THROUGH THE TURING
Loot:

SincE THE PH METER MARUFACTURER. HAS Np REGUREMENT faR

Mmimorn FLow, Piok A FLOWRATIEE BASE™ ON A REASONARLE STRERAMm
VELOCY, BuT NOT TO £XL€BD /1§ 6PN,

CHee vELBe:TY AT | 6P FOR 3/3“% 049 ToRmING

fu-'-_fﬂ 3( 3144 = 532 FT
(Mm 609&: 748169«1- v/ Gt see

THIS 75 A REASONABLE VELSLTY AND THERETFTEORE FrawlRATE . Ust
[ 6PM THROLVOGN THE TUBMG LooP.

@ DETERMING PRESSURE DROP THROUG H THE TURING LOSTP;
THE FOLLovsIMG COMPOMENTS Wil PROVIDE LO6SScS b

) ToTeL LeEneT™ oF 3/3 X 4 ToBING T

~ § FT
2. wa(z) I\(lx‘l; REDULING TEES, Stk 40

3. Ove C\ 3’3"5wm.e¢.a|<‘ree BRANCH FrLaw
4. QTY (2\, ¥8" 90" TuB NG BEwy S

3T (2N, ¥ WHMTEY 4456 BAL. VAWES
6, ®TY G, EN\'R\huc.c. INTD THE PH METER. Frow CHAMBETR
7. Oy 0),

EWT OUT 0F THE PH meETSR. flow chHAMBER

s THE PRESSVRE DRe? For TRE Tvamc, TURI NG B—MD‘ AN SWAGE Lewd
TEE CAnm BE 0B TANED AROM Esre-raa.\c.e. 2 C»mtr 3, wiTH BEMDS

AND FITIINGS CONVERTED TO €OV I VALEWNT Le:iac;rﬂs 5%& APPENDIX
FoRR REFEReEWnE.

[ ' [}
TOTAL LENGTR = PI0E + BENDS + TEE = S+3).S +/.§

FRoM CHART 3 AP/lec' @ | 6PM €.099 wel = 26 pPot

K 25 (26m) = 195 psi -
/DO

=7 s’

BD-8002-142 (12/986)



HNF-4940, Rev 0, Page 4

FLUOR DANIEL NORTHWEST., INC. Calc. No. /9/=15-m ~ O
Revision o
DESIGN ANALYSIS PageNo. 2 of <
Client WM K WO/ob No.Carrepnet 1Y, RELeRsSE 1S
Subject  Oeified SizinG Date 7 By & D4
Checked BY -7 7 /285
Location Zeg<s £ ETF Revised By

@ ConNTIMmUOED

* FRESSuRE DROP FoR THE WHiTaT BALL VALVES wil BE DETERMINED
FRom e® 3-/6 ©F REF 1, usiNne A (v FcTeR. FRom REF 3,

2
AP @ £ = wuwerE ®:= @R+ = | 6Pm .
Cvt L4 £ £l.63 BYrT3 waTeR @S F 75 A6, Rer |
Cv= & FoR WHITEY BALL VAWES 9456

: Dowy FORGEY GBYY 2
APz (2) (01 €.63) =
t (2.4

APz ,05 P51 -f——

s PRESSuLE DRBP FOR THE | Wi % '/e!. REDULING TEE S WL BE ASSUMED
To BE BRARCA Flow Foiz Y2 recs . UsE €0 374 AnD PAGE
A-29% oF REeF J. Atso ASSOME TLRTBULENT FLowmt AND £: 827

-4
AP= 1,078 Go) Kpa' wiere K= @)Eof =D ()02 = 3.249
For 7Y 2
P=bl.63 as BEFORE
AT 5,32 A5 BeFeRE
- [ 8
AP = Lo18G0) (.?.213 (él&’b(s.gz) z JEI PSI vE—

¢ PRETSURE DReP FOR THE 7H meTeR. ChrpmBER ENRANCE Wil BE
BAYED O € 3-/9 AnD PAGE A-29 oF REF | Asam
A4y = l.o7aoo§7gfv‘- WHERE K= o & P,E'«J- SAME As BETBRE

13
aP- 1678 () P s) (e (532) = .09 Pst =—

* PRE®BURE DROP Fork. THE PH AmETER exiT v BE SimiLa®R
wavtwe K=

APz Lo (o (06D 532 = o 19 PS) -

TOTAL AP = L 95+ .05+.6/ + .69+ .19 = 2,89 psy
Reund ®TF 70 3 po

BD-6002-142 {12/96)



HNF-4940, Rev 0, Page 5

FLUOR DANIEL NORTHWEST, INC. Calc. No. }/9QJ-15- M~

Revision O
Client WA Y WO/Job No. | = e 1S
Subject OmpcE Sizime Date 7/16/99 BY S.0°&ppiu
Checked By Zoorn [l 755777
Location Ze2S E, ETE Revised By

@ DETERMINEG. ORIFILE S12E =

ORACE SI1ZTE WL BE DETERMINGD USING EQ 2-2! pd PAGE A2
6F REF . THE APPROACH wiLL BE To ASSUBE A B RATIe (4D
ARD THE OMPARE THE CAVWULATED di wWITH TRAT ASSUMED .

A
= ‘zC '/l — - ¢

To PETERMINE "C', MUST FIRST AIND Re BASE on FLow N dz,

1@ AT &= 2%-13= 2V 6PM vt 1"ScH 90 PP E . USE
ER® 3-3 oF ReFx /,

Re = /23.9 d2rf  wwerc: dzz Loay”

) - - P &1.63 ;Bs/prs .
M T v SR P, g A3, Ber |

Re ~(123.9) (LoaD) (7o) (€16 %) ALY

R AN NN GTTN

Re =~ 1.2 6oy v 7.79 Flsec

Assome P> 75 D d, = Pde= C?S)(l-a*t"b T . 78'.

w _ft

v C Feom P5 A-26 ® B:u75 L Be = L240)°, C= .79

! #
di= 21 ‘ /i = « 74 Cese enmpuGH |
(@36 (249 | F”

"
VSE AW ORITICE OF INTERNAL DipmeTeR = %

BD-8002-142 (12/96)



L1

SWAGELoK TuRe FrrerS Manvacr 1993

APPENDIX (SECTION A)

FLOW & PRESSURE CHARTS & CONVERSIONS

* Flow & Pressure Charts
+ Heads and Equivalent Pressure Conversions
* Pressure Conversions
« Flow Rate Conversions
DETERMINING INSIDE DIAMETER OF TUBING

The 1.D. of tubing is set by flow requirements, permissible pressure
drop and maximum allowable veiocity. To aid in selecting the proper
1.D. of tubing for liquid flow, Charts 1 through 10 are provided on the
foliowing pages. Chants 11 through 20 are provided for sizing tubing for
gas flow.

These charts give pressure drop for 100 feet of tubing for both water
and air flow. By using the formula provided, it is also possible to obtain
the pressure drop of fluids other than water and gas.

To allow for pressure drops in bends and fittings, the equivalent
lengths in Table A can be used when obtaining equivalent length of
tubing for pressure drop calculations. To abtain equivalent length of
tubing, total all straight lengths and then add lengths for each bend,
elbow or tee from Table A.

EQUIVALENT FEET OF STRAIGHT TUBE

Tubing 90° 90° 180° 45° Tee
0.D. Elbow Bend Bend Bend Branch
{in.) (ft.) {ft.) {it.) (ft.) (ft.)

1/4 1 172 1 12 i
378 1172 172 1 172 1-1/2°
1/2 2 112 i 1/2 2
518 2-1/2 1 2 172 2-1j2
3/4 3 1 2 1/2 3
1 4-1/2 1 2 172 4-1/2
1-1/4 5 2 4 1 5
1-1/2 6 2 4 1 6
2 9 2 4 1 g
Table A
A-1

CHART 3 3/8inch O.D, Tubing
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