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ON
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by

Fred Videon
A, R, Chamberlain

I. Introduction

The insertion of ninety-degree elbows in a pipe introduces a
considerable change in the velocity distribution normally encountered
in a straight pipe. The tests recently completed at Colorado State
University were run to determine if elbows placed close to flowmeters,
either upstream or ddwnstream, will appreciably affect their accuracy
and if so, will the magnitude of the error be influenced by the Reynold’s
number, The results of the tests indicate that the error caused by the
elbows is negligible over most of the test conditions used, and that the
error is somewhat greater when the Reynold’s number is high,
Results

Tests were run on two nominal 3/4-inch flowmeters using a straight
test section and U-shaped sections made up of four ninety=-degree elbows,
The latter were so constructed that the U—Shaped section could be placed
at various distances from the meter both upstream and downstreanm, Figs;
1 and 2 show the dimensions and positions of the elbow section during
testing,

. Tests were run on both a Waugh and a Potter turbinemeter using

both MIL-0-5606 and water as fluids, The results obtained with the
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MIL-0-5606 fluid indicated small deviations from a standard calibration
with MIL-0-5606 due to the elbow, The error introduced in tﬁe water tests
by the elbow was somewhat higher compared to a standard calibration with
water. The deviations of the oil calibrations from a Qater éalibration.at
100° B were quite large. The figures which fcllow compare the two meters,

Table one shows the mean cvcles per gallon and the error introduced
for each calibration with water, and table two gives the corresponding

information for the MIL-0-5606 hydraulic fluid tests, referenced to the

standard water calibration at 100° F.
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Table I

Summary of Data Taken with Water

Waugh Meter MTI-110, Serial No. 2511

Run Elbow X Mean Diff, from Percent Temp,
No. Location® a CPG CPG of Run O Deviation o F
0 No elbow 1687.5 0 0 100
1 3-1/4" upstream 5.56 1696.7 9.2 - 0.55 100
2 4-1/4" upstream 7.28 1689.7 2,2 0.13 100
3 8" upstream 13.7 1687,3 0.2 0.01 100
4 10" upstream 17.1 1688,2 0.7 0.04 100
5 2=-3/4" downstream 4,71 1694.0 6.5 0.39 100
6 3-3/4" downstream 6,43 1688.1 0.6 0.04 100

Meter 3/4-80, GLMD-1 (Potter Aeronautical)

Run Blbow % Mean Diff, from Percent . Temp.
No. Location d CPG CPG of Run O Deviation bl
0 No elbow 776,22 0 _ 0 100
1 3-1/4" upstream 5,56 782,38 6.16 0.79 100
2 4-1/4" upstream 7.28 785.99 9.77 1.26 85
3 8” upstream 13,7 781.58 5.36: 0.69 100
4 10° upstream 17.1 780.78 4,56 0.59 100
5 3-1/4" downstream 5.56 785.39 9.17 P W 100
6 4-1/4" downstream 7,28 780, 34 AR L 0.880 o VIR0

k All measurements are from the centerline of {_':iw_g‘eltidv.r'to the tenterline of the
rotor in the meter. '
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Table II
Summary of Data Taken with MIL-0=5606 Fluid

Waugh Meter MT-110, Serial No. 2511

Run BElbow ¥ Mean Diff, in CPG Percent Temp.,

No. LocationX d CPG From Run O Deviation °F
with Water

0 No elbow 1704.8 5 . 1,03 120

1 3-1/4" upstream 5.56 1713.8 26,3 1,56 120

2 4=1/4" upstream 7.28 1711.8 24,3 1,44 120

3 8’ upstream 13.7 1705.9 18.4 1,09 120

Meter 3/4 - 80, GLMD=1 (Potter Aeronautical)

Run Elbow o SN Mean Diff, in CPG Percent Temp.,

No. Location d CPG From Run O Deviation o
’ ; with Water

0 No elbow 805,30 29,08 3.75 120

1 3-1/4" upstream 5.56 811.73 35.51 4.57 120

2 4-1/4" upstream 7,28 807.37 31.15 4,01 120

3 8" upstream 13.7 806.90 30.68 3.95 120

kX All measurements are from the centerline of the elbow to the
centerline of the rotor in the meter.



-5-

Pigs. 3 and 4 show in graphical form the results of the effect of
elbows on the mean performance of the two flowmeters. The parameter X_
d
is a measure of the number of diameters upstream and downstream from the
centerline of the rotor to the centerline of the elbow. The diameter d
(0.584 in,) is the internal diameter of the pipe and X is the distance
from the rotor centerline to the elbow centerline, The water at 100° F
has a dynamic viscosity of 1,40 x 10 ° 1b=sec and MIL-0-5606 at 120° F
fte
has a dynamic viscosity of 2,29 x 10™* 1b=-sec .
ft
Figs. 5 to 8 inclusive show the performance of the meters throughout

their complete calibrations for the two dynamic viscosities with the elbows

at several locations. The effect of dynamic viscosity is particularly evident,
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FIGURE ONE: ELBOW DIMENSIONS , -2—_ -0.D. ALUMINUVM  TUBE



METER

e
|
1

-+
|

RUN NUMBER ONE : ELBOW UPSTREAM

]

—f A . - ] METER

F_J
P

RUN NUMBER TWO: ELBOW UPSTREAM

FIGURE TwWO: ELBOW POSITIONS



s

METER

¥ it

RUN NUMBER THREE : ELBOW VUPSTREAM

..I_.-.__.. ..: i

METER

RUN NUMBER FOUR: ELBOW UPSTREAM

FIGURE TwWO

(CONT)



METER

——— -

hef

RUN NUMBER FIVE : ELBOW DOWNSTREAM

METER

ro
e
I

RUN NUMBER sSIX: ELBOW DOWNSTREAM

FIGURE TWO (CONT)



359-5DG

MADL IN U 5.4,

10 X 10 TO THE INCH
KEUFFCL & ESSER CO

K&

DEVIATION

ON IR

F

ER
i

]
|
|

i

[
|
|

15

T K T T ] _
i £ 5 = ) i b
) & N Y _ “
5 | EE o e LI
i = LeplH - N
_ ul ENLY L 1 =i
9 _

e g
1 B S C

. —

5

-

17
1
T
-
ENT

It

AL

BRAT

= MET
¥

ATLTV

|
B G
. |

[ELEOW 1O 1]

=

0

%
ot
T

e

{® W

i

T

-

i

-

I THE OIS

R NE

s
~[TURE

1

“ELBOW

A=t

E FROM

b meTeR)

F“}"'.' P <IN
! !
i

j -
29'x]

_:I
-

1

LA0KX,

i

%max

T VERSD

1
1.

-
-
]

- O
Q=560 |-
QsITiY

TER

<0

{-ITHE

i

- SRAPED
COSITIES

INR]

D

" ROTOR

i L

= 1D

ML
AR

w

¥

CVISCOSITY! |

15¢

agas

!
|

i
T

_J;_f

B

o]

|
|

Hoate

e —

g -

I % 50 8
3
J
1

i

|
]
HH

el

]
-t

s

[
-

e e

o
-

|
%3

| R

-

™

HE




= | | | 11 1 T T Yoy
sszansmzazsnsEmesmuz equEnE R A
I 1T i B (1S | ) A
i SEfog EnE-ENS - NERAEE RS IR L P £l
e EEamamAmEEEEEEE LD IS ad e ia -rﬂwﬁ_-: EEEESEE
1 = B | = 4% —tmd - |-+ bkl & ..I:LI.T - L
e assnmmssoens 0- S SAABIAS SONSORRSEdEMntsne
N b Ay - I I T - R 17 o T T 1]
-+ e B B e R S S
] ! X -1 alx ¥ Y8 S IR !

HEE] HH | f:T] 11 & mwm _D_..e.a m m .Wth_m, MO -J_Huf- g T
NN _ [ ) HEEREEE R g e WOEE PN AN N I s I O
mm SRaEEN K .n;rwmmmmﬁm.r_ S > BN T
- i j=—r—t 1=t 1 . “..Il.u..w.m.q: ...16 < 5 .!“I._|| i _ L = ok -

5 e e T br P A ST
=B ol er — . B Jud 12 = o ) [ NP o) i ) 51, 5 B
T N _ - J ; e L 0

o _“wﬁHJFu%m®%”u- B RN R
__. T a_lu. ! _“U.. buA..v = i o |...,[m
{ Ll : | L= i
WL DN

tet

as

TR
i
M

o6 183
v
v

STANCE!
OR.
T _“?q:"-t |
(L1075606°
vrans'lv("
TER
3COs
] ol
i =1
T
fou
REAM/

T
Jao®
TFROM AL
i |
=
T
=]
A
.
w
i
11

i

b -

-

359-5DG

MADE IN U.5. 8,

10 X 10 TO THE INCH
KEUFFEL & ESSER CO.

CKeE




e catt

T
it

20

HHE

o -

b

-i —rg—t e —ry——

B |

L

3 1 '

} 2 | ek SR R L
M f o led S S S SO P
I 2 O 4 [ 27 0 o | H "
TR f 190 It o ned B el £ G o % =il 3 1 T
i v BEEE . 0 00 1 T
i LI SEEEW | ENEENE 1]
h:L i ; 1 R i
1 -1 : ) }
: 1

e i

-4

_'r.

=
et ol B
-

t

\QO° §. T

e e o

. -_1._

| S O S T S

o

1

s _4__5_'.
|

|

. _ 18 . T ; E
=1 _l.. t _ ! | - : | ” i
cERRARGNNR ‘ : - R e HH
] i 1 LK T . B O 200 N e
BR 1 T B oy I o TW o L EE Lok -
] 2 - B ket S o) "
- _ i o d 17 B :
= = 4 A I V;.__ ﬂ_..-wL- E | I .h.m.mL_i .3 __
W _ o ] ol ol L8 10 K %
EE w m . 6 T 0 U (0 % AL o LNRE

i

——— .
B R I

ks
d
a

=
|
56

1o

5 T

8-
o

|- 1—+

|

e et e S I

e

HE

i T S

N2 g

NO|
SRRV E

FIVE'

ATURE & 120[* E

| WATER | CALIBRATIDN KT

i
]
oL

“STRAIGHT | TEST"

- EALIBRATION (CURVE.

E _

| o = m _ i
¢ "} S - RN EwEN AT N - -+

- T . i w % Nmm_ﬂwma w
- - BN WS s8R S i A  ZaN
1y 4 Py b EMrsS ._._.MF P oW
llm. i .._...n.. M .f.....@lﬂ«uﬂ ..*. _ .ql‘_ - + _1 it
L1 Lt 5 N 0 O O num
aTJ. - R A N ! 301
I—I” ‘_I._ vu_ “. - i . . l..In *.[ Im . . ﬂ mlml_.lnl

H- . | WEHE I

=g 1T T i Her m ]

o T T s HHHH )
(T T ] M | _ H '
3 L FHE
e M THEE i |
b — . ” i 1§ . |

- T+H
e N 5
m— | | !
- PSS (5 1 1 =
5 N N O O A 1 0 O 0 0 0 00 4 o e § ¢ M B MG A MM AN s N ERRE a9 +h T
oL

B T o &

e

1

[

—y ———

|

-1

A

2 2

! -

A ‘}" 5

[

LEg L]
[l

T

1

i

._.__i__l i

=

11
[

Fhad

1

|
R
T

T

FEN T S P S

e

H_I. .__ I]_m | r.+..|
I_l“ et .LT..ITT!._: - L ; . _ S
FH- S FH - HH ARas
+H HHHHE -HHHH as _ T -
..._l L) I* | ] = __. __u m. ] “ ]
i

hﬂ

==

i) ————-

1]

H-

T

+

T

O

!
|

-
I

]

11—t

f—— !

-

-
e

1

1

o oL I I

1z 14 16

10
DISCHARGE (GPM)

(TN K s gt s

oM

‘0D HASER ¥ 1344NAN
97AS"66E HONIIHLOLOI X 01

WS AN ICYN



N

8

ETFOR

—

|
|

+HHAHFRE MRS 15 B 5 1 OO NS ] &
Su AL O T e i R i i iwi S i  n  ) B B
510 5 8 ! _T..?._, e e RN Sma AT et e B N W RN
T e 3 A A e
N .w..__..ﬁ..l_.. AT b l_ R W B NN IS A AR A TT £
TN % ﬂ ;..__‘L_u, b & i.__u T r.% T THTE .ulu. LR g 0 A -_J..._.w_u
NN A i b .h,_L_. R Hbp A Lo
NN - IR 7o pa e W B T 0 N T [ T8 : i g 900 0
. 7_7_ y_7 | L St .ﬁm P . CPER pu il e i e
ottt P -1 - o o N | : n...._._. T”q- | | 2 o NN EE " _ H . o - S _rr1," — - ,rJ L b 4
.|#_fz ™ 3 .FL._r..|M. < .I._l._wl .“_-!ri_l..;!_ﬂ- lfrA__l. !.._—im.l. o .._.I..nu .m.l_l_?JT m .le_.m _-M_vd_ ,.._!mr!___-*.. ||_|I|1..+.1t*_||_:_”. ,.._.uulﬂ 4
e N i ._ IEEEE EESNEES A SO . I N O O O N Ll R S 5 B O
o w/ . e HE R R R L T
EERRERE g T B .- w 1 _lmv_.. !BW & [; _.__.T_. .ﬂ: N A
I T T % i T !
_ .._

e —:—.._.l._.

TS

A

=
|
20-

.

o i 11
[ ! e A ..ﬁ‘
. 1A 18 |m| s TS s a_I 4
- I e L, S S NPy S T S A N ) S I4.|.—| :
L BEURRENTE CEH A AR R
[

1;.30__:

L

. i

14

N

1k
i
g

L L.

L le
%5 b
[ (-

nEy
T

]
e
L]

| ]
TR E)
bt

I

m. L 1
o x5 il L3 I 3 1 ile ]
e RanYanay) O S
i i ] mc = ClM. EFEARTEENNETEEN IS TR NS 1
i A O+t ZZ 24 OO O 0 O I Y OO
_ m” = -4 B MM T 5 _{Llhu._l.l =y .- Il_“.. o 3 *I._x.f s Jmu w..”.<_|_|_v ff@.u =-.
SEACEY R e e ) Ly 2 0 a1 ._r._..mIMu, A T S S I
EieT 6 e 2 4 L. Ll 2 0 0 o R N Y U N N N Y O
Lo I ra Ta@-mﬂaﬂw“im 2! T iy |__r|_L. R
B3 Ea A -uNaTg g g e EaRNa S
Wb o . AP ! ¥ | ; Vi B
1 114 1 :

N

fomcsben

= ._;_H.

'1'7

-—|—-;-—|--' . —f—f—-;—r— ——

T

i

|5
|

- -
i

T

T
~t

T _.— S B 26 A

e Rk
!

S DRt

-

i

bt

N O

|
i

I

r
-

e

I

|
I S .

——
._._!_

1T I
”_ﬂf, T

e e
i

o e s e

|
1
=t l—-—‘—--
i
i

_1'_

b b

/6

/12

DISCHARGE (GPM)

‘02 HASSA W 134anaAN 3‘”

HONI3HLOL Ol X 01

LA S
27AS-6SE



P

03
ikl

RN EREREE O W NN E NS &5 oon T EEm ENANE TN N E R 5 10 o 9 O
L ILH.M __..m-. IBRE s 3N f_r /_W -4 _ J”*_fr 8 & -k I .w _L ZMH; i m{Lr| I -+ mf ]
o S I I S N A A e e o o e e o B ™ i~ 2 _" i .m_.m e O ot o ot o SRR e . i __‘4_ 3 e B i — 1t ]
SNERNGARENNE: . /3 ENE L i e o T H_ b=l .,L_!."J ﬁr i r_H_H _J_, =
B | ! | J 1 I af I 1 ops R e i el HE ER B EEN
HEAEERRARE ARERRRAE S ARa ot SERRaail: HEEH HEp EASEEAEBREE N
T * R ENARN L ENEN k& LIRS H__rL...m_ il it R S
0 L P 1] Pliry1 448 N ta it ARERE 0
] H T 1 ™1 t 1L 1 : f | = ! | i 1 1)
W W MWD BN -+ R H A 343 _.m._m._. 1 4 o G H 4 et
[%PWWLL -1+|! 3 -".. N h-m : m_ _.* _, - ‘—-“:l = o _r. M W 1 & B A alin_.--..- * ' *H
_lmu ) _ll_._. .|wlu .I_.Hllu_.u |»I.|..|Ql. hmu aa : m. “Iw V.lnul . W = S W - : .—..; m w e - _.+ I .—_..I. g T ~
HH-HH Tw O _ it P I T J i3 L_w.u - _ﬂ - JiENNENEN NN . EE
I U YR N o ] 14+ N B b SEM L L 9NN L g L e BaE. NS wmY
T EEEY BEEE i R R A R S N W ek sm SRl AN NEMESNENREASRENNNARE .
SRdNsEund Euanananed SeE rEeH PP H A H R R R R e N S T P R
WENN N T EE LEEs I 1 s it R | O L L LTI [TV - WA TR T )7 O 180 iy
O N ol T EASN S0 G b on ke N R v I SO S g O
n RN A 1] Eua T SRR N A e T B8 Twww W N "_-.mu_! M
- PR FH T BadE et bl EREE BAERNEdNSan BonHAmANANMMNN NS nS A uSH ENENE RN AN m
BERANEARNN T Ak S ._T.___w._w ERE RSN Rwads m i Eostee la B HTE L e
REN RN N NN JUFNEAAAEE TiEErrEa e B FEE e T R W e
o e LR A BeaEs B e R L S Ead AR S daa
i i t | i |96 L _id t 1 11 | it e = e ! N e . i
AREAARRANA ERRAN AN R B s PR _m..m.w Z 272z 2 2 =8 e e
aseEreEREN NENENELE" § EENE A NERANE AN bl 3 RS > N O T O A 0, N O O O O
H\m_wu.ﬁ iM.rrlr_ W T L _. 7.._r.L_ .Wu-r.. WA m_ LA |z m .ﬁﬁ.& H.L_S, N I T e
| : ] ¥ 4 i 1 | t : [ 3 2 : | by || Pl | V" f i o R [ | i |
R W N P I, WE AREE A A - B 222 B Al [ e
H-H A pRE 6 i T T T mmB of X R@.W-TFP S RERERREE " i W
-7 Ha e SRt FHL A T Tm-__m. im 1554 ] A T
wnm i _ HH i FSENE N ) SR R RS o o L K ﬁm LI TON B S A R S
! | I ! BNEFENL G AESE HECENER R EEEE AN ED S CEAEN  ARRNENNEERA 138 D O 6 O I
| “ EREX ,,rmr {I.,._.W../ {1l B Tu S LB L 1"++_Tﬂ - _II_*.: ! -+ ..;m. - “ mJ,
. | l|'I_I.|r| T -+ -+ .“1 S L ._ L] s ...Iﬁi .,.!m_l. 4- PR = - - ﬂtl_r s T T 1 e B . =1 5 B - S
HHEr A __.,Ij - _ L FET _._ SE NN SN 1 “ u T
! S| 5 2 T S T RS iR N I 1 0 O I ¢ DN 5 0 L S R i
... : R W i I 108 1l T 0 0 T 5 O O O ! =
A i W RENRY .L.. 1 SERERen RRand NEERAUN RS RN ARREN B |
Ek F ENEEREENERES |.m|. Py ! 11 i i H | H i |
B SENN NSNS NN R g 5 xpiH 00 O O P 1
i ol 2 L1 i g LR L Ll | IHRENNELEE ENR TN
NNEENENENN PR N R T T T T
ey O S T O D I 4008l o) A1 = .ﬂl. lhvll » L m.ll. -
ENENREENNN AN R N FE3 A W NN N ui [

v

B
o B ...I_ T
4

|
ST EENE AN R ¥ B o REEEN THEGE REENE N Ja
e - _.1.._|In,|w| - 98 = E [0 ) T.Ill nI_ 4 -4 L 48 .._.L_. | - A_ . 1_]

RENE W NI T ] I RE P e d LEE A NN 1.8 = 1
N BamnaEmnamEERNd RasayoEmENsmesgEaEs SeRiisteaank D EEE

) L..I_.uwlmfj..lum N NN D {1 T8 [ Jahe bbb H A ale L I._H.4 i ma i

SESEWEREmmEER + HHHE| L e

Ao R e AT & IR EEEaEEEEEaEEEE

£ EREEEEEAL: 4 §2e2s SEEE: N R A

. N N O 0 0 O O I INENY R _ EERSEN S NN 1 I
NS | _l_ | 3 (-1 _ _.ﬁ:_u%ﬁ,.wrw-m;. L " | I B I _wnr “.- f _|.ﬂ_ ENERYE ] _

i | [ b ! ! 1 | H ' [ i i H | i 11 | |
B 8 O OO O T 0 L 1 O Y S 1 L U Y B O A I 1 B O O -1 6 N 0 O 0 O {1
Enum A i e WESENE S TRNNN EARRE B 1 I tm | NN NENENENNENW

. ”wuv. 1 - 1=t = .- + =4 "..-._[ g L. _l = b=t = _|.| | ===t
AR T..r T & +Htt .1“..71 S R N ._L_ _ T f
F 1 RN 1 N N il INERC iANER ] _ I3 | MEEENE 1
mu NN WS AN T .rﬁ-_ Hr -+ HHHHHH
Al -~ F- - . - 1 .ml.m< —q | T T =t B R R
| S A R | - A T N e TR
RN NN AN . 1 W L1l 0 [ T T PE et
& {mel.iL T T 100 D NE R SRR _ I Y O
RE | l W B Ly fTHERFER AN MERENNNE. ! _r.T,. & “ bk
SRENANEEEE _  EEEEEERERE - _r B i A I NN . T T
} | MRS - IR RERE CANNS & % B i . L O e 1 O U O O
uEY A o N S HEHELLT T 2 : .T_-me‘.r.w_ Ew
HRNEESY AR RN _.1 2 4 L 'ml.tr R I S3F A PR NG
AR P PR e A e | N H
1] [ _ ] i L R & T I N T O O OO O O OO L T O R W a il
T R R B 5 M Al R TR R
1 N O O I O s _.ﬁ i D J'-w..ﬂ -+ H B W : ,.‘_m m: N T et _.l__ e rl—.._. - ;/./ e
nl_rll. |[.|..._| m 41—} ___ _._ h..._..— _l - ml ..|_. wlﬂ;.-._‘ R .. .T.I.u lllum..l_i - " [_|.||. - i B e . - _IL_| l,.l._.lm..!l - .m‘..*lﬂ. ‘ b r1.1¢|.ml N B
HEERTENEER s REEENEEE B O O O O IBERNE ST 0 T O I B i
O I O O RN N _-i B -_..:‘ -4 -“..:. e W T e T e . 1 i
ENmEw .imlJf! __ L _ K __“_ t ] Lo m_ﬂ.?.m. LI i-._H ._nn*w X 5 =il ) I e L LR | SRl f TR et
i - - I e - . B T - - = I ||
1 h Tt i HunMeS sy an i

1

14 16 I8 20

(GIIfM)

WCE Nkl IdNe

10
D\SCHARGE

200

XM

‘0D HISSI W 1344NAN

91AS"6SE HONIIHLOLOL X 01



]

4 b

Eazs

e
-

- 1__4._

e
ILELEE e

——

.——

| Wi d B

TTT
iR

S I e LE

R

155 i i

EEREN I=ES

S

el = e I

1

!

T

—

£ I [__

g

F_.'_;'"'-:'_:'T_T' e

b
|

At =

P

——— -

BIERTE, B

.

N

L; i

DOWNSTREAM . 7|

-

-

e e et e

-
/8

e e e e

[ [POTTS

|-

il

56! | DOWNSTREAM

et b

P I o T S

L 1

-

1

T
|

IO ORI 5

VE]

oL

T
Es
ias

-

s

R el e e B

-

£l
o

i

el —

o [ P T

=+508 X

'r-

TEST!

xrd

K 10 1 Y W . ILL « AHD I " ] | -Arw W .
M A 1 . T H = A N
i _ HH + - Tl H T LI
H-F:, 1 HEE ﬁ bl .lfﬁ +H .T.n.u.._: WS g &
| S5 [ VEET N . < I b .T.nl_.__ B BT T M
_ i . ! I L e L9
- |- S T r_ﬁ | i AR
- .. L_ 4= *I.Iv: - e K .la 'fmhnm O

1

-

2 o

51K

|
*

18 d

ATER T

1

B It o e

e 1
i

N

s

|

ke

e

e
=

B

B 7 ST

ETER 34180

0. STRAIGHT

NG

'N'_?'. NO. &

LD
FEMPE

RATURE. 2,

ottt

e

1

T

[T CALIBRATION

I_..;,.T.. -
11

ey =

;._!r_'r_

e RU
T |aTRU

R
i )
L 7 ey o
|

|6 RU

—t e o e

bl

.:_.;.,_.'_

e

FrH

. *_‘T

fer poobmpn

[

i _;_[ _r_

fult

-t

o

T

|
= |

-

b LN
! I B D
| B A
— 0 T e
bl ! -
B
EEN
|

1 b
bt

]

7T

i o -
;j.__!

A T L
" t

SEzt

b |

L
A & W a
% O P . . .
g1
| B |
1 e
=4 Ll

DISCHARGE  (GPM)

HONI3IHL 0101 X O} g’H

0D M3ISSD W 1IJANIAN

vCUS ANEEER
O1486-6SE



FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY

Evalvation

: DATA

ER NO_Ye - BQ___CLtMPD_ - ___._ N0 OF USRI RE e s e B MANUFACTURED BY: _Po7.TE&R _ _
FOF FLUD:_ MIL ~Q - Ffalkd o _ __ _ i o ey S DR R U\ N SR A 1. 5 TUBE Sl o s e e b e S IR SR
IBRATED BY: _MOQQORE _ _ _ _ _ _ _ ____ — DRVE Y L o B e —— e ™E:_ 4390 BT
RKs: _THE_ __INFLUENCE __OF _ ELBOWS _ vPSTREAM_—_RUN _NQ. | __AT. _APPRoOX.._[2QAZFE _ _ ___
| Te T [TIME 1 oscC. | MULTI-|  Wa W, AW | TEMP| SPECIFIC | VOLUME
ISBE. | SEC. | SEC. CYCLES | CPS SCALE READING PLIER| LRS. LBS. LBS. °F WEIGHT GAL. CPG GPM

do lzse | 78 |23 9a4303.72 B (3049 10 | 2.00 |208.00 |206.00}120.016.9947|29.45,18/4.7/ |22 368
| 84¢|9/1¢ 1 20 2093420004 B8 209 /0 | 2./5 |/81. 129. 1180 ZMIMMM
| 52(449 | 90 |22 457225080 [ |25.00, /0 | 2.00 |/194.895]|1/92.951/20.0/6.9247 27.585|8/8.27|/8.820)
'B_Lﬁléﬂ‘?- Be |20 /2 |3%.15 8 |24 SDT. 10 | 2. 00_|173.20)17].20://B.56.9006|24¢58!8/8.22//8.3%4%
580|680 |/00 €0 2016d 2 |20.451 10| 2.00 |/73.80|17/.80 1120.0|€.99¢72\|2¢.5¢] 820.8/|/4.737
'OOO{ /eo ‘/Oa /1989721189.728 B {1920 /0o |2 .05 |/172.30|/70.25 1112512002924 237/ |82/ 52 ||4.587
lesa *gaa /20 |foBoz /2338 A _|/12.30| /2 | 2.00 |/78.95|/76.95/20.56.993]|25. 304 182208!|/2. 652
\/00 ‘220,20 |2//30 eoB. A /755 /0 1 2.05 |8/ 25|/79.90/1/120,70045 |25.683|822.72/2.842]
,_t?é& 240 /20 | Jl&ﬂ._j_tﬁ_@_eli.,_zﬁ___zfxei 10 2. 00 |I15465 | /)52 c511l6.5| 6ot | 2. 785882444 /0.834

70062
340_._4»60 - LRIEIIE . 2637, A 12eo| /o |2.05 |131.80/20.851//6.57. 0062185348817 2
. 4605680 120 /2086 @Aquas /5__ézcga'f,_zc_om_zmmﬂé,sﬁ Z00GR | /14773 |8/8.11 |7 3865
580 700 209082 gxm A_|7s5| /10 | 200 |80.20 |78.20 |1/6.0[70078|1./6_|8/%.8. 5580
- = arge 4 —_— e e el . . o —— ——— e — — e _1r - ——.
700 sao_/ac_:__ e:.gm_,mm* B |s000| | 18020 |/23.00| 5280 /1/60|7 0078|758 +|803.8 |7.267 |
‘820 . gfo_/éd $837 |40.3/. P |40.00| | | £2.0C | 4446 |4et0|//s5]7000¢ 6.043 |798.6|#68~
. WS A Sttt Wi 14440 [ 42.4Q Bl 3.924

_S“:L_Q__[_QQ.T{QQ._LSQE&__Q.Q_@% B 12890 | 144,40 92.55 (48 . /5|15 57.008416.869 |784¢.4 |2 .20
i | ; : AR By b U
Haaﬂa_l&o |35/ 1/9.99 & 2000, | _|92.55 [26.45 1 38. a0 | 119.5|70034 4836 (7¢40 |l a2
‘200 540 2403 A 1505, | |2.0o |37ps |acas |1150|Zadlo |5 13 |707.211.278
5¢0 840 200 3060 joza A 0.5 | 13785 |7/8% |33.70 11145170127 |4+.6806 |6346.72 |-3¢/8

. 7 i S
VOLUME =
NN EVELES

Far

MPER GALION: _

K5 LR L8 TIR |
B ER e -
WEL Tk v ior s

——

. o i



FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA

. e — S A W .  ———

Eva\uation

— . —l T —— —— — —— —————————————— —

e e TIME

SEC. | SEC. | SEC.

b CYCLES

OSC. MULT -
PLIER

CPS READING

YW
LBS.

AW
LB,

TEMP
'F

SPECIFIC
WEIGHT

VOLUME
GAL.

I“J_S_g

£40 .5:20 Bo (#7742

SCALE
X8 _199.2) /2

2. /9

/92.00

1/0:0

22>

22.32/

|

1L LTI G AT

.5320 %m 90 452572

B

N 219 ] U
0280 B 498! /0 |

34 ng,weﬁ_

24228 4oL 42

B lto 4] 10

/.90 ]

/.95 /83.85]

/8790 1/)0.5

"/30.5:5@'“5’"

2.0258 . 25.890// 7478

20224

25.439V:

)7 720 840 /Z&

(2445 353.7)

-3

1z.,00 |/

7/./5 //2 S

2.0/92

4. 383

5840 %0 /20

966 080 770

36 /48
20,82

ga&z.:_ﬁ__ﬂzc_a-_ji_
; ' |

&

Vil B |

7 080 joo S22 |,
5 2_0__4_9__ 320 ,{Z__d

g 320 440 120
10 40 560 IZQ'}

*f'f .5‘60 ?9-0 /80 |805¢

-'fz ?4-_0 350n240 7248

/ﬁ/i’ﬁ'

/e /_Qi:_

______

- ..5. SR — s
4. 20112_4_LzLoJ,ZJ

98.25

01/ 72 .35//3. 5_

v/, 0

ol 74.80 ,//44

7. 0/43

/14-©

|28.60.

1150

7010

.5050 .B 50"._'%:?'

5020, B 30.0,

30,95

/6.5

las.co

7. 00/2

zda459_1-

70143

| 7-006 2 |

2 kel
2.0/43]

20. 834

/7. 439 |

yZaya)

170.6¢ |

S. 506 |

|z 235/

/6 ¢/

5202

(5858

4.856

1223

15 ‘ggo c.so 300 75‘31-

26.co |2 . O |

6. 2947

5. 232

/+40 |

LI S D689 .

VLYWL :
ANSENCCES  PER «GALLON

W e

i & 9 F SR

25./_LTL ..
: ‘;

5T BRI

60 CVciE cHeek

TIAE

REAL/NG

/0

£200




Evaluation
FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY

DATA _
ETYER NO. /¢ - 80 _@L MDD -] N GF ARSES SRR L R MANUFACTURED BY:_ PQTTER_ ___
PEOF FLUID:. M ILL -0 - S606 ____._. FOEE B0 s T e T s o L e B e e S TUBE: LD. fade s
WLIBRATED BY:HUCKEBY. _£_MQORE __DANTE:_L—4%4 -5 8 _ _ o TME: JL:00_A 0, e
iMeRks: _THE _ _INELUENCE - _QF _ELbBRWS  VPSTREAM_— RYN_ _N@. 2 _ AT _APPRAX._ Jza:__.__::__
IR To Te TIMEI OSC- MULT 1= We, We AwW TEMP | SPECIFIC VOLUME &0
Ot SEC. SEC. | SEC. CYCLES | CPS SCALE i PLIER LBS. LES. LBE. 2 WEIGHT GAL. CPG GPM TiN
(1270 |840| 70 |2o332|22046 B 129.0) /0 [ 2.00 [/76.80117¢.801//8.516.9996|24.97318/¢4./6 |2/.406
i A ¥ AR i _ ‘f i : A
: le4Qloo0 [ 90 |p2spalesosd P 240! jo | 405 (195 55]103.551125]70029,27.638(8/7.32 (8.4251
jove! | R TR Rt T 2oo | . . pelaf . B : b
3 OOO_QJQJJ;Q_.ALQIE (2525 B l/a.od /o |2 .00 |I80.60|I187.0011180|7 00/2|26.7/0 |820.59|]4.569
|
:5:_;.1&.__12_30ﬁ-L@Q,&L&ﬂjji&@b; LA _[17e0| /2 |2.00 |182.80 z&o.aoénslo 2.00/2|25.824|82).831/2.2/2
_..i,-. s V. : . e R — I_‘ ] S
2220 350 120 nz22austes A IS0 | (1O || 945 |/56:95) 155;0@411&;5.{.6-_9_9,9&&_._/44- 823.07 | H=57E
AT . _i : s 1 | e 11022
3 _350_.9 701120 /522 ] 268+, A _|I2.60| /0 |2.00 |132.¢6|/30.45 1//8.516.9996|/8.657|8/6.7] |Ardia|
LI _ i SEREESE SRSETE N T 4 I PR < : 9.2/85
¥ 470_530 120 /12136 ioj_j_a- " i/a.za_d,. /O | 2.00 |l05.890 [/03B.890 119.0[6.2980|/1.84+2 |8/7 12
R Y : N AR A T e AR § e N 242281
3. 5_9QYQQT mﬁ,ﬁm_m A_|7255 | /0 |2.00 | 73.307/. 30 ' 119.0l6. 9980 1/0./2 _|18/5.3 |5.558
3 700 .825 .fac;]h.;fa_-t_‘z-_ fﬂrsi B 4960 | |73 30 |/2520!5/.90 (19.5|6.9 a6+ 7.¢/8 |80/ 3 [3 709
Y aao Y%} /éS 1 6e |40.55 B |9040, | | 200 |44.65|42.65 |119.5¢. 9944|6.096 |726.2 |3.048
i R T ER A e e i e i
-*’f‘ 940 d2.o. /8_0 .ztz__‘f_;ﬁ_o,.fe- &_.[39.99, ] |44.65 | ©93.00|48. 351200 |6. 99176.-9/2 286.2 |2.301%
|
2_1_9_3_60_*2%4’ 48/8 Izv oe B 2000 | 193.00 |]32270|44.70 |120.56.993)|6.392.|7252.8|/. 596
AU e L B il i g S B Bt JI,_, e
2.360 .600. awgmﬁ_.mai_d_mfs,m;_.} 2.00 |37 40 |35.40 |119.516.2 S06e0l7/2.6 |/.26S
w— G600 200 200 3038 /0.1 _A w010 | _|237.40 (7110 |133.70 [120016.9847/4+¢.8:81630.61.963
WY CYoLER: . T RED. 3 A Y A S0 CYLLE CHECKN
P A BA B R . e e e
i£Aan CYCLES PER GALION: _802-32 ______ [ME_|READING
/0 oo




FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY

CValnwviurg

DATA
METER NO Adepss MI-le - Skes. 251 w0 OF PULSES g e o e > R L MANUFACTURED BY: HAusk Lwe.
TYPE OF FLUID :._ ML -0-540¢4 _ _ _ _ _ _ ___ TR W - s i i e i ad Shdcmar e st o 2 TUBE LO. oo o I
CALIBRATED By : Awckepy & Moogs _ __ _ DATE: L~€ =858 _ _ _ _ __ _ _ ________ TWME: _&: 09 #A1 _ _ _ _ _ __
REMARKS: _ JME _ L MFL VENCE. OF _ ELLOWS WPSTHEAM - LA _NP. 2 __AX _ _#LPPRox /2@°L . .
RUN To Ts TIME QsC. MULT I- We We AW TEMP | SPECIFIC VOLUME 6
RO.| SEC. SEE',. S ELC. CYCLES crs SCALE REABIN PLIER LBS. LBS. LB:. *°F WEIGHT GAL. CPG GPM i
L 1820\9/0 | 20 | #/594 159938 B 152./\ /0 | 2. 05 1 /a 050\ /67 45 R 51 7.0/92|23.85¢\/743.¢120.498
2 190 1070 1700 (50382 |503.8 B |50.4 | /0 | 2. 00 |204.L01202.401//13.5\2.0/59.28.8271/744.21)7. 324
N A N PR A DS ' R G , - R
..,3 0/0 ‘/SQ 1/25 25378 3.5 B |40.2| 70 |/ 94 /DU ALS1194.70 1/5.0172.0110127.72201/742. /11 3.885
i

£ ] 434: 4259 l/za 4234/ . .s:w/ 135 4| s0 | 2. 00 |28 12670 _""*?/75 2.0022\24.374 /722 8)2./88
»_4_ . T e W7Z.70 |fPD0.70; CE—— N
4 250 3?0_,1219 299/2 24‘22? B R50| /0 |2.00 |(23.30|/2/.30 y_&_ 12,001 121/2.324\/724. 418. ¢ 430]
5 JM 4920 /120|362 14 20128 2 |3o.0d 70 | 2.00 1146.30| 146 .30 /18.012.0077 208561 /2335.170.448]
Pt B s B e e e |, ESTL . . s R
7 +20'6/0 /20 |23994!/909f B Aizo.._oa /Q | /.95 |99.725 |92 8|/l8.0]7 oo/2.| /3, 97 /7/5 @.2985!
Y- 6/0 740 7.3“_ Q62815088 A "@55;@__ 2.00 |82.75 |Bo.75 1180\ 70012 |Il. $3 |/70A |5res
I . R e oo b 8 SRR TR <. 322
3 740 860 /1202080 mnez@A 10.00 »_’__0___ 2__620 |52.60 |50.60 I8 o7 0012 \7.22272 /622 |3.61%

gt by 1 3 . | A e e W g
/0" 860 990 75./8; A |2 50 48 _|52.Ga 2105 |38 95 |uB8.0l70012.|5. 402 /643 |2.746 ]

Bos® t i . ] WRELE TR MENCRERNING .52 .
u_,_s_ag_gé_@__T/eo szgao /.56 B 5150 | |97.05 132 204/ /5 |/IB.s516.929885.872al/578 |/ 960 |
i : i i . B [P S5 oY (o S
/|2 /60 400 Eata 7250 ,ma_:i B lsogo ) 200 |24.00 24.00 |l/B.5]¢.990¢| 4857 | /1403|1274
I3, ?5533.9_:2@_9 750 % E_SALi,_E'_: 2500 | |3¢.00 |72.,5 |26 /5 |/119.0l6. 90805 /66 | /+53 /.0 33|
i

oroL. CYeLER BB IEDS. Ll ik e £0 CYELT CHECK
P U Y ] (V. | et OF..- -~ L J T R 3 Time AEADING
MEAN CYOLES PER . GALLON: J 2468 - o « — - = y) 00




"YPE OF FLUID :

ALIBRATED BY: YWCKEBY - DT E L o i o ik e i B e e TIME :
EMERKS: _ Tl Il UENCE _ OF (L BONS _ULSTEEAM = RUN_NO. 3 _ar_ APPPOY_  L2A°F

FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA

TUBE O.D.

- e ———— — —— — — —

EVALUATION

——— —

TUBE 3Dk o aimiiinn i i v s e Hieri et s

—— o — — —— e — — — — — — — —

RUNI To T [TIME
NO.| SEC. | SEC. | SEC.

CYCLES

CPS

OSC.
SCALE

READING

MuLT -
PLIER

VWV
LBS.

W
LBS.

AW
LBE.

TEMP
°F

SPECIFIC
WEIGHT

VOLUME
GAL.

_z_’i@odf?o 70.
E:T 970 ww 90

2/3468.

305. 24

-

1224/3

49,03

24.9

B304 )

/0

2.00

/56.45

B4.45

14.5

7.0/27

bor -t f

L0

/.20

194. 90

/4.0

1}
7.0/43'22.5/5\8/

407 //J’

2.3

T

e ST

)

2.00_

/93,09

3 Moﬂa '

22326 2029

£ 1/24 zﬁa /2/9

2/020

75717

5 z_m__m_,./_zg

VA

L #10 530 720

(5148

A
KEMF-ZT:

S W W

_Irl IW: -

7 530450720

gzg.z_@m[a

2067 75

8 450770 128
5 770 695720
0 6901016 723

6032 15

T

1DZAVA

ZRV2

20 |

|281.84

[/2/- 20

/.0

72,0078

7232718

/B0, OO i//? 9 |

7.0029

5. 704

73&&2

) /5:?2@4//7 0

20045

e 2h 7

(29.00

//Ei

14857

17800 /30 120
akzaﬁﬁm

1363 43..
20,14, 81201 |

/3. 3/0 55 w_g_,
I 55D 850 300 'Boio ‘w2

oL

BLZ__ZE o/l A4

/5.0 |

/0. /5

/05,30
“1g0.70
154,20 ]
0197.30 |4

/43_. 35

/2.5,

//2.5)]

2.0029

6. 9996

(8. 430

\/2.7252.

17,0029

17,4

7.0029 |

/1 /5

= L i LA

120029 |4

134,20

7,0045

2775133,

¢.9994\4.

1102.60

. 9954

4.979

35.25

2.00/2

4,799

-.-Jl.--_k \._\".._...:
E‘O'ra.‘._‘__ ST
AEAN CWCLES FER. G

‘466270
206,04 .

ALLON

SO

L0 CYCLE CHECK

T IAME

REAONG

/0

&0

/2

LD



FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA

B S ——

- i e o e -

EVALUATION

MANUFACTURED BY: Wavss_£x6
TAHBE:. LD o o i L s TS P SNSRI

TME s TS PM il

REMERKS: f.t'/.l.. AUFUUEYCE. OF FLOANS _ LPSTEEAM ~ LU M: B AT _CLEAE LD E o e e e e e e e e
ET R T (TIME 0sC. MULTI-|  Wa W AW TEMP | SPECIFIC | VOLUME
'tNO- SEC SEC. | SEC. CYCLES | CPs SCALE FRARING PLIER} LBS. LBS. LBs. R WEIGHT GAL. L GPM |
;/_ﬁé.uﬁ_za EO\£ESFOR 2| B 1402\ /0 | O.L5 |[94.00V/95 4575 7.0022\122. 847\/74( .B\28.900
SIS W il NI o )
iz__ﬁ.a_o_ 030 /00 50492 (4.9 A8 50.4 [0]0.70 |204,50203.80 1/7.0]7,004523.094|(742.2 (/7. 458
; 3 ‘2527230 (20 68276140228 B 402 | 10 |0.55 |195.20\)94.451/2.0|7.00¢5 27 789 /737.2 /3. 89
Z’"/Zé?aazw /20| 26582558 B 136.6170 | 2.05 |/74.50/72.95 V12.012.004524.4201/732.7)/2.3/0
A SETTIR I A LY i
!5 270 390 720134535 9.8 B [50.4 | /0 | L 2O _||4925 |/48.051(2.012.0045|2/. /34|/728.710-548|
- % N : — A ‘ ‘ -4
5 :_Zﬁdj /0 /20 o8 074 L 250 | (0 |/.-20 12480122 90!!11. 01702401172 492,17/2.618.7 45}
o g s IR T E— PEEARL,, (B, W LN VL] )

AT 50 3630_ 12023052 |1086d B [19&5_1__49____2;@0 el fo 4__5,93 95 1112. _s1 7z0/902|/4 03 /1707 |20/5 |
! SN ——— M —— S—— SRRSO o s i ..__.IAQO—A__ S R PR "]
;c_‘3_.bé_‘iO.J.ﬁfO___JJZ_D__Z&zﬁ;&__Lﬂ_}.Z A |/5 /01 49 _4,3429_____F_ZLaa1.?5.2&114@..2.0./.43 10.72 /6 9 4.|5 3ca]
et e o e e e — °© RIS , SR (ST TSI R ———— e 4 N O A
9 750 870 120 (2066 10055 A T/o 00| /0 | 7720 |128.2015/.00 1155 7.0094 2276 /658 |3.638]
L s .._u______._L____+_____ FROTPEC L, [— 3 s S - PR
VG 570 QQQ_AZQ__QQ.‘LZ_J&}_?;_ LA ._;,ZiQ_hza_j__a.a__ 40.65 |138.65 |/I5.5|72009% |5 5,4 /622 |12.257

= __.J_:_.__._ IRNETHCN. 4 - WA S

fi..aao._;_zo_.gz.a..zzze_ 221 5. 160-.0__@ 1. 120.65 172.20 |3).55 HG.Q__Z;?_Q.Z&II So2 /605 |2.25]

: ; !

' i |‘ | PRI P — G- i e
(2 110 290! /80 s_aaﬁTEm‘r». B lspooa | 7220 111200 2980 (/65 |2.0062|5.68/ (/589 |/8B894
/3 295:'530*340 9654 | g_a__ai'i,qb,;z.é'; 1 |2.00 14560 |43.60 uG.5\720062]6.223 1551 |/ 55a
4+ O 300 ' 6012 2004 B 20.00 ) £5.¢Q | 76.48 12055 170120045 4. 26, /279 |-87222|
TOTAL CY LEiS: 35/8638 SR W 60 CYOLE CHECL
A V_‘L‘.'MC 206.-3} A% SRt S i, P TIAE RLEADHE
MEAY CYCLES [ER GALION: /2058 _ . _ ...

70 £00




METER NO. _Moo&e MI-ULD _ _ Sapsai L5/ _NO. OF PULSES Bq e U R TN ST R e - MANUFACTURED BY:
TEPE ORTELUD L ML SR HL 0L o h - TUBE O.D.

FLOW METER CAL|BRATION
COLORADO STATE UNIVERSITY
DATA

EvasuATIonN

TUBE . 1 - o e e e

CALIBRATED BY: Hwckedsy _ _ _ _ _ _ _ _ _ ___ O g SR T AN SIS . S - o TWME: . £ LL5 FAL - - e

B RKS:

TEE _JMELIULANCE . QF _E4LONS _WPSTREAM. = SOHN _ 80._ 2 AT _ APELOY, (22°L£

—

— e e — e —— e — g — —— — —

ML TIME

SEC.

CYCLES

cPs

QsC.
SCALE

READING

MULT 1~
PLIER

VWa
1 %
LBS.

G Ny
LBE.

AW
LBE,

TEMP
'F

SPECIFIC
WEIGHT

VOLUME
GALI

CPG

GPM

| 82

'T; ﬁmzd /oa

54174

€0/, 2.

a

s59.8\

50348

03,48

8

1501

/9

2/5.85

0.70.

2/19./5)/08.0

20339

APHAY

/7388

20,722/

10

204.52

1080

20332

28. 558

1734.5

3 42204/_44? 4/_.?0

ot L9

g

40.5|

/0

0.l

0.55_

o i

gog.Qa_

54.17

;.L 240 380 _rj,g____

S P———

1/ )/5’_/)__900 20

il
;92@._43:

LB |

L0 |

L 22812

085

/2. 393 |

2.0323

28./27

/232.5

2. Dl

!

/190

(72.75

70.85 *r_//.a.a

202725

24.3/2

[72R. 4

/2. /56

30.2

L2

';_/1'9 5—

/49,70

/zz;zzz‘z%z@z@

2035

/723.0 |

/0.3 /8

2.3 B

25. 2

|20}

| -"'/'

‘"ﬁd) %z _0_;/2&“

: L20 740 zz@f

:,-;- w727 B4¢ /20

ez

fiﬂ@

_ﬁ (Zé__

i/.,5/ I

m;zsgﬂﬁ%ﬁf __

Vo GG @ﬂa ///)

BED e {/’/M /? o

i ath/,_c.%_ﬁ..;{-?&_' /5O

| 9026 5
_ijf.i

17 2RO LLO_ /597
i £bD 700 4{1@

(2242

wl. é?

A

|

| ol P
:mffi #1254 .

0|

__2 00
: .ZLQQ.__

Z_..Q_'?_

7235 |

2.00.

i0.4|

.08, L3 1;5;40_
‘M.
_f‘ﬂ_li.-—‘ﬁ-

2.0
30.6 |

f0.80 |

/26.25 ]

/[24.25

//2.0.

| 2.0208

1/0/- 40|

2255

/2&2’5
| 40.80

99.40 /13,52,
75,35 55|

Y7437

3.7

8465

|

/703

2.085

/4.7

/20

(2.0

13880 |

LA S
z‘/&@1 Ot

F2 LD

A0

13420

1,3%740

éﬁ_ 50|

Pl

35.85

280 |

XAV
VX

/0.75 |

D7D

/426

/65 &£

3.455)

/634

L. 7%

[ 600

2.222

/5865

/&gQB‘

132.74.
23.80

E.L

/547

VIR-¥- 1 4

2.0

/£99

L RO8 |

e g e R
TOT=Y VMOLUMWE & _
ME e CNTERE - ER .G

?.5‘4 a9/7 L O
T RS

AIION

B T A

L8 Creck

£ cHECK

Jv ME

AXALING

/0

00O

/0

600



FLOW METE™ CALIBRATION \ ,
COLORADO STATE UNIVERSITY
DATA

TER NO._3/4-E0_ _ ___ LMD —) __ . M OF PIRSES SR L R e e i MANUFACTURED BY: PR I-TER_ _ _
PEOF FLUD: ML ~O_—-_56Q6 _ _ _ _ __ _ R B i i s S e o i e s el oo e TUBE. LD st i i o 5 i s TN
LieraTeD By MAoRE, C.W. ______ _DATE:_ /= /0 =S8 _ __ _ _ ________ TIME ._./.Q._QQ__A___M _______
MERKS:_ __ JNFLUENCE _QF. KL BOWS _ L P-STEEAM _ AT _ _APPROX. __ J2O°F_ _ __ RUN_ Q. _
N Te Tr [TIME 0sC. MULTI-|  \Wa Wi AW | TEMP[ SPECIFIC | VOLUME P7eY
J|SEC. | SEC. | SEC. CYCLES | CPS SCALE READING PLIER| LBS. LBS. LB, WEIGHT GAL. CPG GPWM il
1700 1770 | 70 (21178 s02. 54 B 120.20 /0 | 2./0 |185.80\/83.20|//5.01 72010 |26.202!808.26 48—
N NS NN R R ; I ! e ’ £ ) ! 22.459
A 7_70_i8£ 80 20/0) ps/2c B 250 /0 | 2.00 |17560]/73.601170 70045 ,24.2848//.05| /8. 588

. NI W NI R S . a s <in poen o i T . - i

49504:51&4:&0 28070 l20004 B 2000l /0 /. 9n |191.001/80.101/200|6.0047\27 0 =s18/4./2 /4746

}

L;Qéo 080 !/ao |2/009 2508 A _Y7.50[ /Q | 2.00 ] /ﬁiﬁ@.ﬂiﬁgiﬁiﬂuﬂf 25.7/3|8/2.06//12.856 )
o S ek I _—

080_220__] ¢912/)1/6 5083 A ILSQQ lo |2.3a |I82.65]/80. 35&3&@9%&&_22&&&;&1/4_04&__
_fz'_écf.s*?&; 120 15740 Uzel7 A 2.55] 10 |2.00 |/30.85] 128.95119. PiﬁﬁéiJE)ﬁJ_.Bél.ff 9.2 .55

' 340 460120 |J2050 Jeata A - -0 /0 |2.00 |105.90|/03.40 Jﬁéﬂ? 69964 /4. 778\8/5 35| 2 2895

ol et N L L W 3
?'_-ﬁso '.:zao iza 8942 -'7452; A '-7}51__/;.)‘.42-_9_0. 7&_75 7@25__!_1_:9..0.,& 2980 /0.92_.431.5,1;, 5.485
R — e g -y TR R 1 BTN NP - P WEETEL W T - e il
3 550 700 120 6038 50 32, B |%0.00| | _|2.00. 1 54.80 |52.80 /120 |6.9980|7. 545 |800.3 |3.272 |
5 700 gao‘ 12048 $a_|40.33. B 4000 |_|54.80 |9725 |42 95 |119.0]6.9980|6.066 |7972. 9 |3.033
b IR, Pl e Wt M kb . e Sl . il
) .820. 940 /2_Q_ 3634 3028 B el ). 9725 |129.90 3&45__11_94@@_3990 1666 7788 |2.333|
: | H N o | T R — i SR

a_ﬁm_zacz_uao 3608 ‘zo.cuf-: B 2000, | |20 |3sen |33.50 |l10.0lc. 20804287 7537 |/ 594
3 }"25_355—_2419 ‘3424 .JIE.JQT_A lisio] ) |z5.¢0 |70.60 [35.00]1190/6.09900|5:001 |724.7 |1250
- 360 L6O 300 3028 10261 A /025 | 170.60 [/04.40 |33.80 |119.516.996H4.83) 1627/ |.9¢62
1 T & I o O R jggzé}%' il % O CYCLE EHNECK
[_'!"'...'__ U‘:'“LMME_ $at e AP S
S R i TIME |READING
EaN CWCLES PER SN ION: B80S .80 ... .. 0 Zoo



FLOW MEITEK CALIBRAIION
COLORADQ STATE UNIVERSITY

DATA

e 0 99 -~ 80 QLMD =2 0 TR cavumtared oy VIDEQOD. oo e
T T T . e S e L o e TVRE: OF BUND 1. MR R L R
{ANUFACTURED BY :- POTTER _ _ _ _ _ _ __ ______ I 5 L Rl o o o i e e SR
EMARKS:_ _ 2" _STUB_ __ __| ELBOMW __(PSTREAM. _ __ _ Run__No. _2__ _Approx. oy
W T [T TMETcvcles | crs. [0 reanfun] Wo [ We T AW TTEMRLo, \\ TVOLUMET oo T ¢ o [BACK
L1860 1830 (/120 (3941428628 | B |2B.7|/Q | 0./Q |36/65|36/.55 |72.0 |8 3266/45.42]792562/7//| Q
21280 100 1/20 |300Q2 25001 | B 25.( /0 |/ 95 |3/7/(5 13/520 75Q 3323G3706873225

31/00 |220[120|23746(1972.88| B |19.2|/0 |/ 95 25070 |248.75|77 0 |832/6|22 89279433 (4996 5
$1220340 120 21217 (17764 | A 178 | /0 |0.90 |223.20,222.80.75.08320026.779 |796.0313.389 &
5134014601120 111908 (899.233| A [/0.00/0 |/ QO |/25.10 |/24./0 |80.5 |8 3)/90 /4-9/8 |798.237459] &
6 460|580 | (205683 | 47.36 1B (479 | | |1 BO 6150 |59.70 182.0 8317717177 |79183589] 5
715801700 1/20 4752 32,60 B 1390, | |6/5Q |/11.30 |50.40 |830/8.3/68/6.060 |784.2 3030 5
Bl|700 820120 (298¢ |24.27 | B |25./1 | ] [1/[.90 [/145.00133. /0 850 18.3/50|3.98/174.9.6|/.990| 5.5
28201000 |/8Q 2500 |13.89 (A |13.8 || 19500 /17620 |3/.30 B7S5 83/2513.765 |6640|/.255 6.5
i0100Q |300|300 12810 |9.367 | A [9.25]| | |176.30 (214.15 137.85 1£8.0183/20/4.55¢ 1617.0.9/108| &
1200 (420 (/20 /18216 |15/.80 |A |I5.] |/0 |20 |19]1.85|/90.65|20.08.3[00|22942794001/.47/ 6.5
121420 1540 | 120 ||4757 |[22.92 | A |12.3 |10 | 40 /5520 |/53.80(9].0 B 3092 /8.5/0|796.929255| 5

60 CYCLE CHECK

TIME | READING
| /0 o9
/Q 600




Mo

METER NO. _SER!AL #*_25//

DEL

#= MT - /10

NO. OF PULSES / REV.

FLOW METER ‘CALIBRATION
COLORADQO STATE UNIVERSITY
DATA

—_—— o — e — = ———— — — —

MANUFACTURED BY:_ WAYCH _ _ _ _ _ _ _ ________ DAVE 1. T L R o e i L ST
REMARKS:_ 2 ___STUB_ _ ____ ELBOW _ _UPSTREAM_____Run__No. 2 __ Approx: 100°F. __
Nolscs. |see. |sec |cveres | ces. ((F jeemopuer) To | e | B0 [THlse wr OO cro | opm S0
212201340 1/20 (72984 |608.20| B |60.6| /0 | 2.20 |359./0|356.90\/02.58 30004300014 9723 21500 O

2,340 460 | /120160334 502.78 | B (50.5| /0 (0. 90 |296.20296.50|93 0 B 3076354690 462.5|/78%5| O

21540 (660 | /120 |4957814/2 /5 | B |4/] | /0|/) 40 24330 |29/ 20 |28.582032\29.133/70/.8|/4.5¢7| O

4146017801120 42858135298 B [238.2| /0 |/ 70 |209.20\207.50 (99,0 8.3428\24.9921/694-9/2.496| O

5780 000120 \37/08 (20924 B |3].01/0 |3.50 [/186.351/82.85 /0.5 |8 30/6 22026 /46898//(0/3 | 6.0
61900020 /1201298/0 (24892 |B 1248 | /0 |/56.30 (303 /5 | /46.85 |/0L5 |8 .3008|/769 ] |/6A5.08.8¢58 6.0
710201740 17120 (24018 (200 15 | B (200170 | 150 [1/9.65//8./5 \100.518.20/6|14.232 /6874 7 //60, 5.0
8Bl 140260120 //8162. /5135 | A 1561 | /0 |118.65 (20885 82.20 0.0 |B20244.7¢ /69 |5370| 6.0
8500 (620120 (o674 (97283 A |9.7/1/0 (7520 |[22.60 |57 30 |/00.58.30/6\6.22 /69 3457 | 80
(01620 740 /1208766 7305 | A (73 | /0 |122.60|/75:65 |42 .95 Vo0.5 1B30/6\5 (74 |99 125875 0
[[[| 7401920 /1809066 |50.27 | B 1503 | /75465 |[220.30 4965 0.5 \8.20/6\5.378 /686 |[.793.6.5
121220 220|300 66/8 (22.06 | B \22.1] | |220.20|255.90|35.60 [/a0.0 B.3020\4-288|/543 |.B576|6.0

R R R B e
o e S RE Y A T i g A SN N L ST
MEAN CYCLES PER GAWON: _/&89.7 _ __ _ __

60 CYCLE CHECK
TIME | READING
[0 600
/0 &0




FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY -

MODEL # MT—1]0 DATA

SETER N0 PERIAL . BT o o s el o

———— -

MANUFACTURED BY : _ PeFTFIR Wough — - - _ _ _ _ _ DATR . BB =08 L SEun e RO
ReMARKS _ _ L _STUB __ _WPST-REAM____Ron __No. _\__ _Apwox. p02F - ___.
ol sec. |sec. |see. |CvLEs | eps. [T |resopuir) e | 0 | S e [P VT ea. | OFC |SPM e
| | 460 |.580 /120 |72/60 (60133 | B (60.0|/0 | 9.85 |362.60|352.7593.5 8 2072 42. #63//692.42/.222| Q
2520|700 [120 |6/438 5/1.98 | B 5/.0|70 | /.65 302 45| 300 800|950 83060 2.2 151/69%.51/8 (08| =
37200 B20 )20 |49526/4/3.20 | B (4.3 /0 | [ 20 |24380,242.8097.0 \8.309429.238/696.3|/46/9//0.5
4\820\040/120 4723 34769 | B |399|/0 |0.85 (2050512042028 08.3036|24592/6 %.6,/2.294 6. 5]
519901060 120 |3604/[8 20348 | B (203 | /0 |205.05|383.55|/78.50 |99.5 5. 3024121 500|/6 939|/0.750 5.0
& 060180 | 120|29748 24790 B 24.8\70 | 0. 70 _|/96.25 |/45.55 |lo0.5 82016 /7533 /696.18.7665| S.0
71180 1200 | /)20 |1238¢4/98.70 | B /2.8 /0 \2/25 |/3790 /6.5 |99.58.3024 /4.050/697.] | 7.0250.7.5 ]
B\300 (420 /20 |/773] /3276 | A |1$.9 /0 |[2.90 (9260 \86.70 /0.5 B.3008 (0.494| 4698 5220 5.0
21420590 /120 (2160 [0l 33| A |B0L5|/0 |99.60 |/58.85|52.25 [)0).0 B.20/2|7Z/38 |1 704 3569\8.0
0|540 (720|180 [13476 |74.867 | A |75 10 |0.90 66.40 |65.50 [100.018.30207850 /708 263055
[\ 720200 /B0 18656 |48.09 | B 48.0| | 4O _/08.60 |42.2.0 |99.58.30245.082|1/703 /.6 FH 7.0 j_
(21900 {140 240 | 46/20 12550 | B 1255 | |/108.60139.60,3/.00 [/00.0\8.20243.73¢|4%632|.9335|80 {
)
TR, cvelel ;. LA i 60 CYCLE CHECK ’
TOTAL SMME Bl D B8 o e TIME | READING /
MEAN CYCLES PER GAUON:_/6906.7_  ___ _ __




FLOW METER CALIBRATION 3
COLORADQ STATE UNIVERSITY
DATA

MES He. YL 80 LMD =) s e e CALIBRATED BY : V/DEON _§&€ MOORE_ _ _ _ __.
RODE PULEES ZREV. & o i i o i e o o s e e o st s YWPE OF LU oWV T B R L il o e
MANUFACTURED BY: POTTER __ _ _ _ _ _ ________ BRI
Remarks:_ L7 STo8  _UPSTREAM_ _ RuN_No. ). __ Agoax. __[00%€_ __ _ __________.
ol sec. |see. |see, [Oveies | s [CTmeolmir 50 | 5e | eg. | o | WE|'gar, | CPS | OPM [oet
11150270120 133664 [280.53 | 8 |28.1 (/0| 1./0 [|355 40[354.30(96.0 |8.3052 42.660(789./2|2/.330 O

212701290120 13058225485 | B 255 |/0 |/ 35 |323.25|322.00|98.0|8.303438.778|788.64/9389.8.0
31390 |5/0 1120 (24406 (203.38 | B 1204|170 |1.25 257 7025645 /02.018,200430.89¢1789.84/5.448,8.0
415/0 |30 120 |17864 |148.87 (A /4.2 /0 |1.30 |/188.25 |/86.95 102.0 8300422.523|793./¢/.262|5.5
S163017501/20 14854 /123.728 | A 1235 [0 |188.25 |343.60|/55.35 |/01.5 18.32008|/8.7/51793.699.3575| 6. O
ol 750 870120112702 [100.85 A 0.0 10| )30 [127.60(/126.30 /015 18.3008|/5.215 7954076075 6.0
718701990/120 18902 [74./8 |A |745|/0 |2.60 |95.50 92.90 /0.0 B30/12|//./9 [795.5 5595 6.0
&1980| 110 | /12015822 |48.52 | B 146.50 | |95 50 [156.20(6/. #© |101.0|820/2|7397 787/ |3.699 5.0
51710 1230112017876 [ 40.13 | Bl#00| [ | 1.60 | 53.00 |5/ 40 o5 |830/616.192.17728|3.096 5.0
/012301350 /202488 29./5 | B 89| | |53.00 |2/35 |138.35 |100.5|8.30/6/4.620|757 112.3/0|&.0)
1250530180 3622 |20./2. | P 20 || |9).35 |33 65|42 .30 (j005.830/6|5.095\7/0-9|/.698|7.0
2152077012490 |22¢2. |9.425 | A |8.0 | | |8.65 [42.65 |34.0Q /000830204095 |552.4|/029|Z 5

yorkL cwies o B3 PR el 60 CYCLE CHECK
e TN o T AR . R SR U R SR T}'*;E RZ\;;*G
MEAN CYCLES PER GAWON: 7282.38_ ______ . pap




METER NO. ¥4 =80 GLMD —|

FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA

N COF  PUREEE LRIV o i o i . o i s s i s s, i s, i g

CALIBRATED BY : VW DEQN__¢_MOORE

—— —

—— -

WeE OF Sl WA TER o Ln L n s s el

MANUFACTURED BY:_ P2TTER _ _ _ _ _ __ _______._ DATE o ol e B oL et i, s e e SR S 2
RemARKs:_ |7 STUB__ UPSTREAM ___ 57 SPACER ___ Ru _No_3 _, Apprax. 0% ...
val sec. |sec. |see. [CYeLEs | eps. [T lreaoiwir) 00 | (B2 | (00 |eg |5 wr [Tl | cPe | e O
(1770 1890 1/20 (34034 28362 | B 28.4|/0 | /- 40 |360.20 |358.90/02.08.3004,943.232787//|2/63) O
218000/0 720 |30020 25017 | B 1259|170 | /- $0_|318.20|3/6.90|/01.0 5.30/2 |38 ] 7512063819088 7 5
2lojo 1130 /12024028 20023 | B zool/o | /.50 [25¢4.90(253.940|10/.0 B.30/2|20.526787./3/15.263] 6.0
41120 1250 /20 8040 |150.38 | A 152 |/0 |\B.80 |[98.35 /89.55 /005 | B.30/6|22.833|79A25|/.4/7 |60
51370 (400120 15122 |/26.02 | A /2.5 (/0 | 1. 50 /6005 |158.55 /00, 5718.30/)6 |/9.098(791.7719.549|6.5 ]
612503701120 11892 199./00 | A [280|/0 |8.00 |126.95 |124.45 \/00.5 |8.30/6//£.991|793287.496|7.5
r4—:90 6/0 |20 |BBY2 (73.62 A Z¢ 110 lfecos 252,40 (92.35 1oo.518.30/6) /1.12 1795.] |55¢0 7 5
B6/0 | 7301205902 149./18 | B 149.4| | /30 6360 (62./0 /00 830207480 78203740170
Cl730|850/20 4570 |138.08 | B 1280 | | 163 60 |[[2.40 |48.80 /00.0 8302058787775 12-239\6.0
RIB50 8701120 (2732 |3)./0 | B |3[0| | |I2.40 |/53.05|40.65 |100.0 8202048596 |7262.3 12.493|5.0
U870 (50 |80 13488 /12.38 |p Y9.4| | 12805 68725 |40.70 0|8 302014902\ 7/.5 |/ 3470
21150 |390|240| 2160 |2.025 1A 9.0 1 |68.725 /o). 35 \32.60 |99,518320243.927|55/.6|.98/8| 5.0
TOTAL ovCLes - L@/ 888 . e 60 CYCLE CHECK
TOERL ABLEUME - BIQ TR - o s b h o S TWE | READING
MEAN CYCLES PER GAWON:78/.58 _____._ i ‘:f f‘f,‘,’,



MODE L

7>

MT — /0
METER NO. SERIAL_# 25 /L

e Al T Y TR TN, L A N T S S L o

FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA

CALIBRATED BY : _Y/DEON _ .¢-/_ MOORE
TYPE OF FLUID:_WATER

MANUFACTURED BY: WAUVCGH _ _ __ ___ ________ DEVE . Fr B L e T S S
REMARKS:_ _ | _STUB_____ELBoul __ WPSTREAM_ __ 8" Se4fR __ Run_No. 3 ____
prrox - (007 F.
“:: s&:. 152;__ Ts‘é‘”ca CYCLES | C.PS c;scc READ. [MULT. L\;‘: LV;;_ LAB\':_ Tf?“ SP. WT. Vz:ﬂ& CPG | GPM a;c;x
115/Q 1630 |/120 (72498604 /5 | B 60.] /0 | /.52 |35790|356.40\98.0 |8.30%| 42.92//689./2/.%6l 2.0
EZ 30 |750 /20 (6Q722 |506.02 | B G\ /0 (.00 |300.65|298.465/0.0 \8.202035.973 /6880 /7987 7.0
3750 |870 120 (48046 (40038 | B |40.0/0 |[. 70 23780 236./0 /015 \B.200928.943 4892|4222 7.0
41990\ //0 [120142404125337 | B |35.0| /10 | /B2 .00|388,725\ 20875 /.5 |B.20/6\25.146 /686.3|/2.573| 6. 5
£ 1870|2901 /20 \Z6340 |202.83 | B 1222 (/0 | /. /o |[82.00 |/78.90|/60.5 B30/6 |2 1.550/686 3/0725|7. 5
61110 |2301(20130290125242| B 2520 /0 |2./0 |[51.00 |[|48.90 /0.5 8.30/6|17.936 /6288856280 4.0
71220|350/20|23860|/98.83 | B (200 | [0 |/51.00 |268.20 |//Z30 Wp.5\8.30/6|/4-130 688, 6|70650|/0.0
B1350|470 )20 18020 [/50.25 | A |150/0 |/ 85 (90.60 8875 /0p.0 BI020\/0.69 /692.53456.5]
81470 | 590120 /12058 /00,98 | A /0.0 | [0 | 20-60 |/49.80|.52 20 /1000 \B.3020 ?/3/ 462/ 3566\ 75
(01590 7/0 120 | 8204 | 74./2 | A (Z43| 10 [24.80 (68.35 | 4255 |Ip0.0 '8.3020\5.246 | /695 |2.623 7 5]
W Z/0 (820 /B0 9226 | 518 | B 515 | 6835 /410 |45, 75 (0008208055 | /69283770
121290120 (240 | 5602 (232.34 | B (230| | [1]4.701/43.2029.7/0 |92.583202435 505 (598].8763| 5.5

TOTAL CYCLES :_. 36 8L 30

TOTAL VOLUME:_ 2/ &8 . 18

MEAN CYCLES PER GAUON:_1@87.3 _ ______

60 CYCLE CHECK
TIME [ READING
/0 6 00

B . 00




! : FLOW METER CALIBRATION . :
- COLORADO STATE UNIVERSITY

DATA

PDEL Vi MT MO

B . B I T —

ANUFACTURED BY: _WAUYGH _ _ _ _ _ _ _ _ _ ______ DRTE 2 I S ol e T e o e e e e o B S
y “

SMARKS ©_ _ ;ﬂ:;ffﬁﬂ,} s pEkBe W __UPSTREAM __ 7" _SPUCER ___ Rem_ No. 4 ——__ __.
ol ses. |sec. [sec. |overes| eps. [(x|remomr) 20 | B2 | fae. | e P W ean | ©FS |ePM TR
111230 250|120 [72248|602.08 | B |good /0 | ©. 00 | 254 90| 354.90|/02.0\8. 2004\ 92.757/689.7|2/.379 O
Pl250|3720 120 | 5994849957\ B (500 /0 | 1.BO |296.502949.70//0(.5 |8.2006,35.503 /688517752 5. 5]
213704901120 148307 |402.5¢| B |40.00| /10 |2.50 |239.90\232.4¢0 |/0/. 5 \8 3008|28.604 /6893.]| [4.30 .0
41 490\6/0 /2041946 (24955 B (39701 /0 | 1. Bo |20280 | 206./0 |/0/. 5 |8 3008|24.8293 /689.9:/12.4/58. 5
51@0/0 730 /20 (26577 (20431 | B 20490\ /0 | 2.00 |[BL50 /7950 |/0/.5 \8.30a3 |21.624|/6887/08/2| 2.0
6\ 730|850 /20 | 29770 298.08| B (2420 /10 |2.00 |]48.20 |/ $6.22|/0/.5 B.3008\|26/3 /620288065 7.5
71850\ 3701/2.0 |23334/93.45 | B /9.95 10 /14820 265,70 |//7.50 /0.5 83008 ||4./56 |/690.7|70780, 5.5
81270000 /120 |1783F |/48.62 | A M4.80| /0 | /.50 8.90\87 40 /0.0 B350/2//0.53 /694 5,265 Z 0
210801210 /20 |/IB46 18876 | A |2.90| /0 \8BB.90 |147.00 |.58. /0 /0,0 8.30/216.999|/1693 13499/ 7.0
101210 |390 180113384 |72.367 | A 744070 [147.00 |2/2.60 |65.60 [10l.0 |8.30/2 | 7902 /694 12.634. 55
111380\ 57011808892 4$3.43 | B 495 2.00 |45.70 |43.70 |/0lo|B.30/2|5.264|/690 /255|720
[2|570 \870 |300| 7280 |24.30 | B 2484 | (4570 |82.30 |37 60 |10/ 0\820/2|4.329|/6/0 |. 9058 7

e T R e S8 T S L o Wb 60 CYCLE CHECK
WEAL AMMENEE R B . e TIME RZ;?;*G
wuram ~vrl Fe PER GALLON [6_8&'-2 ——————— ’;Z 600




WA T - -

z FLOW METER CALIBRATION
A ~ COLORADO STATE UNIVERSITY
DATA

IANUFACTURED BY: POTTER _ _ _ _ ___ ________ YE . R R s s e
EMARKS:_ L7 _STUB_ ___WPSTBEAM _ ____ 7”7 SPACER ___Run_ _No. 4 _ _gpﬂ;ﬂ_'lﬂﬂfg_
ofsic. |sec. |sec. |SveLes| ers. [T |reaor) (B0 |00 | me. | er W[ ean. | ©PC |SPM e
11870 |920!/20 |337/6 280982 B 28.0110 | /.10 |3552035%./0|94.5|8.3064{42.63,790.242/.3/5| O
219901110 120 2025625242 | B 125210 | 160 |319.40|317.80|95.5|8 3056|38.263|790.74/9./32| 7.5
31 /10 12201 110 122 146 201.23 | B 1202 /0 |2.40 12398523745 |97.0\8.3094128.593774.52|/5.594 6.0
11220 1240 /120 [[IB338/5282 | A /5.1 1/0 (2. 70 |]94.70|192.00|98.58.3032|23,124793.03//.562 | 5.5
1340 4601120 114252 129460 | A 2.4 /0 |2 .00 |158.20 |/56.20 |92.0 \8.3028\/8.8/3|79477/94065| 70O
21460 580 /20 |120]4 [00.12 | A |9.95| [0 |2.55 /2775 /2520 (1005 8.30/6|/1508/ 7966375905 6.0
"1580 (700 (120 P8BS [74.07 |A |7 40/0 2275 |22020|92. 95 (/015 |8.3008 /. /4 [797.85.570|5.5]
700 1B2O |[20 (5998 ¢9.98 | B 50.0| | |2.00 |64.90 |62. Q0 /00.0 820207576 |79/.7|3.788|6.5
18201940 /20 (4800 90.00 |B |40.0| | |80 |52.85 |5/.05 Yoo.p|8.2020\6./29 7806 3075 | &.5]
20340060 /20 |364C [30.33 | B 2020 | |52.85 |22. /0 |39.25 /020 |B.300H$772\769.7\2.365| 6.5
060 (2490 | 180 13586 |/9.92 | B 2ood | [92./0 |[23. 50 |4/ $O 51820/6|9.987 |7/9.1 |[.662 6.5
240480 124901702 7092 | A (290 | | U335 /65.35131.85 [/00.0 830203836 |443.7(.953] 6.5

R cveles RO SE. . e i

60 CYCLE CHECK
TAL VOLUME B0 87 _ ___ oo m- T
AN CYCLES PER GAULON:.Z8O. L8 o oua /0 | 600

P s



“ " .

FLOW METER CALIBRATION ' '
COLORADO STATE UNIVERSITY

SERIAL % @CLMD- 72 b

AETER NO. MAR K L _# 34 - &Q
40. OF PULSES / REV.
VANUFACTURED BY :_ PRT.TER

—— e o = - —— — — —

— e — —— —— ——— — — — — —— — — —— — —

— e s e e e e e S e S e s S S e — e e e - —

REMARKS :_ SRAIGHT_  _RUN __AT. _APPRQX.__l00F

ol see. |sec. sec. |Sveres | eps. [C8lrmmopur o | (T2 | 000 |Top|se we|Gar | CPe | ePmRRt
114801600 120 13524820373 |8 2240 /00,55 |374.401373.85|97.0!8.304445.018(782.20822.508 O
21600720 [120 129206124822 P 125.01/0 |1. 60 [318.40 [3/6.80 |101.0 |8.3012[38./16 37836412088 7.5
31720 18401120 (24/6S |201.4] | B 20010 |/ 75 25755125580 |102.0\8.2004{30.818 |784.25|15.403 7.5
B340 (oo ljzo /179062 114968 A [14.251/0 /60  [191.25 [189.75 |100.518.3016|22.857178584 11429 9.0
51560 (080120 15096 /12580 | A 1250 10 {160 [160.801/59.20 100.018302819./176 7872325880 ¢.5
6 1080|200 /20111820 |198.483 | A |8.85/0 (200  ||127 30 [125.30 |/00.0\8.3020/5.093 7877875465\ 5.5
72001320120 (£818 |73.48 |A (735 /)0 |70 |94.40 |92.70 [/00.0\8.3020|11- 17 |788.4|5.5856.5
B 13201 490(/20 16028 |50.23 | B |50.0| | |94.40 |/58.30 [63.90 |/00.0 8.20207697 |783.2 |3.843 6.0
4405601120 14788 0,90 | B |40.0| | |2.00 |53 24 |5/.25 [100083020|6.173(775.6 13.08716.5
101560 (680l/20 3516 1238.30 | B [29.5| 1 |60 [41.10 |38.50 Jo0.0|830204.758 |739.0/2.373| 70
111680186Q 18013572 |/18.84 | P 885| | |$//0 |83.75 |42.65 |82.518.30245.137 1685.3|1.7/2 | 7.0
[P BS O OO TS O Pt T /B3 TA 9SO 118975 THEB IS 1547019951 A5 P-S Ot
1211001240 24012736 /1. 40 | A [1.8Q| | |1B.45 [/58.90|4Q.45 |29.58.30244.872 \56/.6 |/2/8 |2.5

YOTAL CYCLES : . 16593 _/lé3729 _ ..

60 CYCLE CHECK

TOTAL VOLUME:_ 25—+ __ _2/0:-23_ _ _ _ __ TIME | READING
e Rl ey, DD i (O &
Ids] enn




METER NO. SERIAL_# _25 1L

MODEL # MT-—J)/0

NO. OF PULSES / REV.

MANUFACTURED BY:_WAUVAZ H

I = WY

VI T TS el DIV NN

COLORADO STATE UNIVERSITY
DATA

DATE :

_—— e m— ——— o — — o —

REMARNS: . . STRAIBHT - RUN AT APPROX:. . IPCE . i v llhs for o S r

i B P ) e Il ol e s A P el i e i e B s
21240 |40 [[20 72259 602.95| B (60.0//0 |0 60 |35625355,65/020 |8 3009 ¢2.84%7,/688.7/21.424| 5.0
21460 (580 /20 |60/0¢ |500.87 | B [42.7|/0 | /. 50 |297./0 |295.60,/00.0 8 .2020|35.606/688.0,17803\6.5 |
3580700 |/120 (489428 |403.57| B (90320, /0 |/ 55 23960 238.05|/00.0 .302&ée.ézf /6889 14337\ 7.5
4700 (820 /120 142118 1350298 B 134.90//0 |/. 60 208.65 |206.95 oo.0 8302024 923k 89.41246% 6.5
518201240 |/20 3534229452 B 12950 /0 |0.90 |174.75 17385 /00.0\8.32020|20.94/ /4327|1047 \B.O
6 1940 | 0460 (20 30012 250./0| B 2504 (0| 2.00 |/49.60 [[47.60/00.08.2020/7779\/c58.188898 7.5
VA2 ) ./80 [20 24080 \2ZOO.47 | B 2000/ /0 |[.55 J20.00 |/(B8.9%5 |99.5 8.2024]14.267 Y6.878\7/335 6.5
3 /80 (200 /120118166 |/5/.38|A 11510 /0 |2.00 |9).20 |89.20|99.583024//0. 74 /2] |5.320] 6.0
S 1200 14201120 12164 [/0/.37 |A 00|10 |2.00 |6/ 85~ |59.85199.5\8.30241 7209 | /687 (395 70
| #FO | SHO| /20 19030 (7525 |A (750 /0 |[. 720 |96.00 |94 30 199.018.3088.5. 336 /692 |2.668|.5.5]
(540740 /B0 |9098 (50.59 2 150.5| | |46.00 | 2060 |4¢4.60 /015 830085.373/693\/.79] 6.0
2l790 19801240 6122 (2557 | B 1259 ] 2060 [[22.05|3/ 45 Y00.0 B.20203.788|/6/6 |-9470, 6.0
YA CVCiER .. ROl &R 60 CYCLE CHECK

TOVAL Ve R P o TIME | READING

MEAN CYCLES PER GAWON:_/687.% ____ ___ ;g 2%%—-1




FLOW METER TALIBRATION
COLORADO STATE UNIVERSITY
DATA

 MODEL NO 3/4-80

METER MO SERIAL. NO. CIMP =1 _ oo o s rd calipastes Ay i MOOR E o L i
RO IOAREE 7 RN i 1 o i e S WPE oF R - YWATER. - . o o 8 wraties
MANUFACTURED BY:. POQT T EPB o o o e o e = DR B EONRES e T S
rRemarks:_ . _STUB __ _ROWNSTREAM_ __ __ Bux _No. 5-5, - Appunt: 100TF. R
o] T Ty |TIME osC. Wo W, AW | TEMP VOLUME BACK
NO. SEE. sec. |sgc, |CYCLES | GRS, 1o |REARIMEL! |\ ug. LBE. wes. | of [O® WT| gaL. | CP@ |GPM | e
Z21720Q \8201/20 13]434 26195 B 21/0 182 30 134030133200 198.5183%032|39.985786./41/19.993 O
Igﬁago e40\ /20 127062 | 2| B P25/ | .50 BE700 1285 50/04.013298434.403718662)/7202| 5
5640060 /20 124204 20170 | B 1205 70| 1. 55 1256.651255 701015 \5.300830.732|707 55, /5.368) 7 =
L1060 /B0 1120 I1BOGT /15056 | A 11495 /0 | /. 6C |/90.90/89.30 (/0.0 B3n12122804(79227 /4027 O
:‘; [/EO \ZQQIIZQ |I5052 /125 ¢8| A 112421 /0 | /- 6Q |/[59.0Q /57 40 |/06.58.30/6|/8.96079388 9430 5.5
6130014201120 |1I847 198.7251 A 1S7201/0 |\2. 00 |/124.951/22.95/00.5 |B30/6|/4.8/0 17999379050 7.0
71420 5391//9 |9085 (76.34 | A 17501/0 |40 195.20 19280 1000 8.3024 /1. 30 \804.0\5.69716.0
E15361659 /20 5921 (4934 | B 4850 | (9520 |156.20 6/00 (9951330247347 93674175
Q16591779 112014989 (4158 | B (4070 | (200 5305 |5/05 199.0830286 /42 8/.4 13025\6.0
07801900 112Q 3530 |129.42 5 fﬁ.lﬂ L VLD B8.00 26.30 [98.5123303214.272 BOT42./18616 O
/I sanlosQ 18012848 (2138 | B 19.20 | 138.00 |7970 4170 100.0830205023 | 766 1|+344 6.0
g (674
12.0801320124012436 110.98 | A 18.90| | 172.70 1/13.90134.20 98 5%20324 )19 |[©4001030/6.5
| .

e Tt A i o N e A e R 60 CYCLE CHECK

TR WOCORME BB 8 s T;“;E RZ;’;“G

MEAN CYCLES PER GAWON: 78539 _ ______ 70 oYe)




FLOW METER CALIBRATION
COLORADQO STATE UNIVERSITY
DATA
caLBRATED BY : - MQQRE
TVPE OF FLUID: . NVATEE o . b
ORCE & AR B I B s o i o L e i A bL

fODEL NO. MmT =110
AETER NO. _SERIAL_NOQ _ 2504  _ _ o ¥ @ o e _ _

0, OF PULSES /REV. L o o e e e e e o s e e oo o b i

- — ——————— — — — - — —— -

ABNUFACTURED BY:_WAUVGH _ _ _ _ o __ _

emarks:_ 1 STUB _ DOWNSTREAM. ___ _ Run._ No. S __ Approx. w06 __ e
vo| ste. |see. |see. |CYCLES | eps. [Efmesolur) g | (TE | 0 |n | wraar | ©Fe | ePM e
1.560.680/120 6864057200 B |[570| /0| 2.30 [3298Q 33750 /00.08.3020140653|/688.4120327| O |
2 00800120 60013150761 B 1504110 | 7 60 306 20| 298.60//03.08.259035978//693.1 |17.969_|

318001920120 147368 384.73| B |393|/0| .25 1233.85|232.60]101.583008|28.02]|/690.¢4//14.01/!| © |
4192004020 1423723353 /1 | p 135210 |/ 40 20920|20780|101.08.30/2|125.033\/692.7|12.5/72| &

510401/60 120354252952/ B (29410 | . 5Q [175.00(173.50 |/01.05.30/2|20.901|/694.8|/0.45/| 7

61160 [280]120 (2927024392 | p 24410 [2.00 [/4-5.30(/43.30 |100.58.30/6|17.262)/695.6\8.63/08. 5
71280400120 24/40]20/./17 | B 200101 1.00 11/9.101//8./0 (/00083020 |4.225//6970\7 1/25|5.5
514001520120 [1787014892| A [14.75] 10]2.00 |H53./0|87. /0 [100018.2020/0.49 (/704 |5.245 5.5 |
915201640]/1201/2276]/02.30 A /005 /0]2.00 [61.90 |59 90//1000/8302072/5 |1702]3.608|6.0]
110640760 /120 183966 | 74.72 | A (727101030 1|432.80 |43.60199583024|5.25/ |/707 |12626!6.0 |
111760 1940|180 |2080 (5044 | B 4959 | 43.90 8750 (4360 195082025525/ |1722 (/75055
12| 940 (240 3007740 2580 | B 2460 / LS50 1259038.40 (92083 625 /674 |.9250 6.C

TOTAL CYCLES - .30 400/

—— — - — - —— — ——— — -

60 CYCLE CHECK

TawAL vouue e LS Lo e TIME | READING
12O A N /2 900
1 P e e |




FLOW METER CALIBRATION
COLORADO STATE UNIVERSITY
DATA A

cauerates sy : MOORE

Tvee oF FLuio - WA T E K

Ly RIP- ial - fl T S LSOO N s . Tat
RemARks - 27 __STUA .  DOWNSTREAM___Run_ Ne._6,,__ HApprox. WO%E-__———___.

MODEL Na 374 —80
METER NO. SERJAL._NO. __GéeMD -1

BRSO RREER JREV. o s o i e o ook i 30t s i g 0 i o

- — ————— — — - ——————— ——— — — - -

T L

ol s, | s, |sec |overes| ces. P8 lemopunr| e | e [ B [TPlse wr |00 cre | apm [0
1680 800120 | 31i6] 25268 B \26.0] /10| | 40 330,20 |329 .30//01.0 |8 20/8 3246 % 78553 /12835 O

21800/920/20 1280565 23404 B 122.47/0 |/ ¢O 129820297 50\/0/.5 2 300835 840|78362//17920 O

29200401120 22902 /53»_@;);% B 1a9l/C /) 40 254 902530000 & 320/2|%.478(78424)/5.2396.0
41090 /60/2Q 117742 14785 A |1472/0 |/ 40 |BB.CQAIBT2Q 0.0 B30I |22.55) 78675 /.276 %.Q |
/6012801120 115217 126811 A 12.60/0 | [ 40 |16/00 /5360 [/00.58 30/6|122251191.52 94 [12516.Q
6 2804001120 11141 135092\ A 12.501/0 (2.00 |/21.8Q[1/12.8000.58.20/6/4.43/790.73172/55| 2.0
Z 200 ls520//2019225 (726.88 (A (767 1/ | 1. 40 198.00]96.60 |/00.0 83080 ). 64 [792.55820|5.5
81520640 |20 | 512 198.43 | B 480] | |88.00 |/52./0 |4/ /0 (9258 30047352 7828/3.672/50 |
Sle 72601204727 13939 B 392 ] (2.00 |5/.90(99.90 935@3024’»@0/0 786.53005 5.0
101760 12821 120 2447 (2886 | B 1286| | || ¢0 |38.80 |37 ¢0 |98.5183032/4504 2598225250
N IBEQ 060 1802555 |/2.25 | B /9.7 | | 138.80 [79./0 |40.30 |jn. 5 8.20/61485¢ 1732.¢ /6/8 |5. O
210602001240 1207272 18.6454 A 120 | [79.10 [/11.0Q |3/.90 9301830283842 590.6.9605| 5.

NertaL eveies s 3 &, . 60 CYCLE CHECK
AL voLome: R200. 4© L. . T/"gﬁ Z—ggc
IMEAN CYCLES PER GAWON: _Z8Q 34 ___ _ __ : o Téoo




FLOW METER' CALIBRATION
COLORADO STATE UNIVERSITY

DATA
MODEL NO. MT-17/0
BTN R RIAL SO BRI o o T S e e

NO. OF PULSES / REV.

——————— ———— — — =

-——— e e o e S R S e S W A G S S S e e ———— o ————— i ——— ———

MANUFACTURED BY: WAUGBH _ _ _ _ _ __ ________ L e el SRR S U BRI e
RemaRks:_ 2. ST.UB___DOMNSTREAM ___Run _ No._ 6 Aopox. w026 __________.
R I e e I P e e A Il el B e e s s
L1240 (360 120 168684\572.37 B |570|/0| /.35 2383 9433760975 .30404065/@_89._4@2&_%
2. 4801120 160590/504.92. B _50.2/0 | /. /0 22850237 90 |99.5 8 3024:35821|/691.5117.9//] 3
3 480600 /20 |48050/400.42 | 3 132.71/0 || 4O 1237.40 |23.00 |102.0\8.3004{28 43216900 /42/6] 9
4600|720 (120 42280135242 | B 353 |/0 |/ 9020320120730 |/00.58.30/6|25.043|/688.7/12.522| S
5 7204_&40 /1203646 |303.84 B .31/0 | /.40 [/8BO&Q|/7920 | 100.08.30202/.585|6892[10.793 7
6 18409601 /20 128E828248.57| 5 124.8|/0 |12.00 /4285|4785 (925 83024|17.806/6750 89040 6.5]
7196010801120 1232.821194./0 | B 1/19351/0 | /.40 |1/5.85 |1/4.95 19225 5.3024/12.785 #£8S.7 68925 5.5
&10801200 1120 18168 | 757.30| A 11495 /0 |2.00_|90.95 |88.95|99.08.2024 /0.7] 11696 15.3%5 6.0
alpnol3zoljzo 1230210252 [A 11012110 12.00 162.40 |60.40 [95.0 8302817275 /691 |2.638] 7.5
101320 14401120 9270 |77225 |A [765/0 1160 4700 (4540 198.5 182032\5.4681/6 85 12.73414.5
114401620 |/18Q |BQRA |50.43 | B 14960 | (47.0Q (3120 144.20 |100.583.30/615 32411707 |1.77255.5]
[71700|380 (180 1A322 (4623 | B |45 | 5720 5740 [40.40 [55.5A 3004 1885 | 1770 [¢22 /6.0
2138016801300 170 /8 (22.33 | B 2340 ] (400 |40.5Q |.36.50 |196.518.30434.2351/5927 873070
UL CYEEN s B AT i 60 CYCLE CHECK

DAL SNE o BRSNS G T [ READEN

MEAN CYCLES PER GauoNn:_/l688./ ___ ___ _ //,g 23%




	CERF_58_19_001
	CERF_58_19_002
	CERF_58_19_003



