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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 downstream, 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 downstream. Figs. 

1 and 2 show the dimensions and positions of the elbow section during_ 

testing • 
... 

·: l:ests were run on both a \'laugh and a Potter turbinemeter using 

both MIL-o-5606 and water as (luids. The results obtained with the 
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~ fluid indicated 

with MILLo-5606 due to the 
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small deviations (rom a stattdard calibration 

elbow. The error introduced in the water tests 

by the elbovt was sometmat higher compared to a standard calibration with 

water. The deviations of the oil calibrations from a water calibration at 

100° F were quite large. The figures which follow compare the two meters. 

Table one shows the mean cvcles per gallon and the error introduced 

for ~  calibration with water, and table two gives the corresponding 

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

standard water calibration at 100° P • 
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Table I 

'i 

Summary of ~ n with Water 

Waugh Meter Mr-110, Serial No. 2511 
Run Elbow X Mean Diff. from Percent Temp. 
No. Location* d CPG CPG of Run 0 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 a• 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 1L Mean Diff. from Percent Temp. 
No. Location d CPG CPG of Run 0 Deviation · 0 p 

0 No elbow 776.22 0 0 100 

1 3-1/4' upstream 5.56 782.38 ~  0.{9 100 

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 10() 

s 3-1/4' ·downstream 5.56 785.39 9.17 1.18- 100 

6 4-1/4'. ·ct-pwns tream 7.28 . 780'.34 . . ~  r 0.53 100 
... ·:. , 

* All measurements are from the centerfine of th_e e1 boiit' to the tent-er line of the rotor in the: meter. 
.. ., ...... . . 
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Table II 

Summary of Data Taken with MIL-Q-5606 Pluid 

Waugh Meter Mr-110, Serial No. 2511 
Run Elbow -1. Mean Dif'f. in CPG Percent Temp. 
No. Location* d CPG From Run 0 Deviation o  F 

with \'later 

0 No elbow 1704.8 17.3 1.03 ~ .. 
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, GU4D-1 (Potter Aeronautical) 
Run Elbow X Mean ·Diff. in CPG Percent Temp. 
No. Location d CPG From Run 0 Deviation o F 

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 

* All measurements are from the centerline of the elbow to the centerline.. of the rotor in the meter. 
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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 elbov1 centerline. The water at 100° P 

has a dynamic viscosity of 1.40 x ~ lb-sec and MIL-Q-5606 at 120° p 
ft:i! 

has a dynamic viscosity of 2.29 x 10-4 lb-sec • 
fe 

Figs. 5 to 8 inclusive show the performance of the meters throughout 

their complete calibrations for the t ~ dynamic viscosities with the elbows 

at r~  locations. The effect of dynamic viscosity is particularly evident. 
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7'/.ME ~ .  

~ •ot:> 



' 
FLOW METER CALIBRATION 

COLORADO STATE UNIVERSITY 

DATA 

t ~  NO. _fttoi>EL ~ r.:t_LJ:)-: __ ~. . ~~ _ ~  _ 00. Of' PULSES/ RE','. _____________________ MANUFACTURED BY:_ ....t ~ f. .  _ 

rYPE Of-" FLUID ~ ~ :::.12. :.s:t.._tJ_4_ ___________ TUBE 0.0. _______________________ ----TUBE I. D. _____ - -______ _: __ _ 

u .Lii5RATEo sv :_flittu£t.n:. _____________ DATE: _1_-_9.:$.8 _____ .:_ ____________ TIME:_ 2 :._;_!J: R.Ai _______ _ 

~t  ~ .t.u.r ~  a£ .~.. ~~ ~ .. .. .. . =-....fi!:.i.I..N_ Nfl._t2. --tff _ ..A.Fe-cJJ1._ L;!...t:)_:£. _o:::--_____ ---~ ~ _ .  -

SPECifiC 

f f. .. . . ~~ ... ~ ~  
"'\'.: 

. ..;.t__ _ _;._ ___ ...~..  _ ______ ......_ __ --L, _ __j_ ___ .J.__ __ --l...... __ __i.. __ ___!.._ ~ 

. ..~. . . ~  .. ~  _ . - - - · _ ... I.CJ CYCLE C#Ec.,t' 

TO .... :._ VOL\.1ME.: ___ .. _ . ~ _ _ _ _ _ _ _ .. 
M::-\ '\ • .:-.YCLES r ,EI< GALtO N : _ .. . ~...t.  ___ ___ _ 

T/M.E ~  PINtS 

/0 ~  

/() 460CJ 



F'LOVV Ml r ~  CALIBRATION 

COLORADO STATE UNIVERSITY 

DATA 

:TER . ~  f!Q _____ f1/...MD _-:::_} _____ NO. OF PULSES/ RE.V. _____________________ MANUFACTURED BY :_P__a T_l::E /? __ _ 

Pt OF FLUID :_.MJ.L_-:._0_ = _$§S_Q6 ___ ---_ TUBt: 0 .0 . ___________ ------______ ----TUBE 1.0. _ _: _____ ----------_ 
LIBf?ATED BY :M _t:{_Q_f!. £.j _ {!.;_ '0/..__ _______ DATE: _ _j _--:._ ..(Q ~ _____________ TIME· .. ~  QQ _ _t4_: A1_; _____ _ 

!vi.t..RKs: ___ .J 1i ..E ~ . ..  E __ a E _ ~ u  _ ...L.J...P=!ire ~ LYL _ .LJ...r __ . .. . ~ ...... __ _1 ~  f ____ B f.I.LJ_ .3E. :..,o_ _ 

TEMP 
CPG GPM 

60· IN To Tr T I Mf: CYCLES ~ OSC. f . ~ MliLli-
J. SEC. SEC. SEC. SCALE. PLIER 

~ ~ ~ ~ ~ ~ ~ ~
_7.7_0. • zo_.. ~ 11 7 .8_ .~. ... ...L----+"".,.,.._,_...,...-+ 

. _ __ .j_ ___ .J... __ 

~ . .. !  ' 
I I ~~~~ ~~~~~~~~~~ 

I ' .,-----r----,· ..... 

. ~ ~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

:YL '...\ C ,·.-L : ~ : . J b 6 .., (Q 8 .  _ _ -· .  _ _ _ . . 
0 ' ···'- ~  •M [ : _ 2 0 6 _. 5...9 .. _________ . . .  .. 
~ . .  ·-Y,..LF·c- r'EI., ~ '1 ( ' N · 005. -ao .... . \.... • ~ \ \...7 J-\l ~ • . • - Q - .. _ --r!_ - - ·-- - - -



rLUW Mt.II::!K' CP...Ut:H<AI\UN 

COLORADO STATE UNIVERSITY 

DATA 

. ~ _t:.L &Q ::J_------------CALIBRA.TED BY:-v LQ£Q /Y_---------------
10 . OF S S ~ . TYPE OF FLUlO:_j#.f',_T:._£..8 _________________ _ 

~ u  BY: _ PQrr s._R_ _ __ _ _ _ _ _ _ _ _ _ _ _ DATe:: __ ~ ~  _ ~ ___________________ _ 

~  ARKs: __ .. ~ _s_ rt.J 13 ____ ..~ . __ . . ~ r ~ ____ u~ _ N.o ... _2 __ AppciJ:;r..;.. ~ ~ .  

!UN To TF TIME. osc. Wo ~ AW TEMP. VOLUME BACK 

I"Hl SEC. 5EC. SE.C. 
CYCLI::S C.PS. sc. READ. MULT. LBS. LBS. LBS. OF, SP. WT 

GAL. 
CPG GPM 

PR. 

' ~ .~ 12.0. 34-4-14-IZBh.713 8 28.7 10 0.}0 36165' 3615S 72. 0 8 .3266 4!J.42/ 792..% 2171/ 0 

g 918 0 100 12.0 ~ . ~  8 25. / 10 /.9S: 317./S 3JS.2.0 z.s:o IA . .32.% 37.B6e 79Z2.t. /8.9J41 0 

:3 /00 2?..0 12..0 23746 19788 B 19.(3 /0 /. 95 I2.S0.70 24-8.75 770 18.32/6 29892. 794.39 14-.946 .5" 

.:f. 22.0 340 12Q 213/7 177.64- A /7. B /0 0 .40 2.2:3.20 22.2.80 79.0 8.3200 26.779 796.03 /3.389 ~ 

5 . ~  4,60 /2.0 1/908 99.2.3.3 A /0.00 /0 /.00 12..5. 10 124./0 Bo.s l8._ 3l9t::: 14-.918 798.2.3 7.-l-59} 6 

6 4--6_0 580 LZ.O 5683 47.36 8 474- J /.80 61.50 59.70 82..0 :8.3/77 7.177 7918 1.3.589 s 

7 SBo 700 12.0 4-752 :39.t;D _13_ 39.0 I ~ .S  Ill. 90 S0.40 83.0 8.3/68 6.060 784.2.. 3.0.30 5 

8 700 1820 120 Z984- 24.87 B 2.5./ I I 1/. 90 14-5.00 33.10 85.0 8.3/SO 3.98/ 249.6 /._95)0 s-._s 

9 I8ZO 000 I_B_Q_ 2.500 13.89 A /3.8 I 14S.OO 176. Y) 3/.30 87.5 f3.31Z5' 3.76S ~ .  1.2SS ~.  

r'O 000 .300 300 2810 9 .367 A 9 .. 35 I 176.30 ,Z/4./S 3785 lBB.o 8.3120 4.554-6170 -9108 ~ 

11 .300 420 /2.0 1182_16 15/.80 A /S./ /0 1.20 19/.85 190.05 90.0 /3..3/00 '?2.94-Z 794.CK: 1/.'17/ '6.S 

f2 42LJ 5"40 IZO J47SI IIZ2.9Z. A 12.3 /0 /.1-0 15,5':20 153.80 ~ .  8.3092 /[J5!0 796.';12 9.255 5" 

rOTAL CYCLES ~ f ~~ _____________ _ 60 CYCLE. CHECK 

roTAL VOLUME. ~.  .. ~ . ___________ _ TIME. READING 

t.EAN CYCLES PER GAU..ON :_ Z{3.?:: ~~
/0 ~  

10 600 



.... ---· 
FLOW METER "CALIBRATION 

COLORADO STATE UNIVERSITY 

DATA. 
MODEL =#=- M T-110 
METER NO. ~~ .. LA_l.-_ .P-_ ~ft /L ______________ _ ~  BY : -il P'CJ: IS ffi-_f3_y_-€-Mt't2fi E._ ---
NO. OF PULSES/REV. __ --------------------TYPE OF FLUIO: __ ~. .. ..  ___ --------------

MANUFACTURED BY: _ ~.  J}-_H_ _ _ _ _ _ _ _  _ _ _ _ _  _ _  _ DATE.: _ ..3_-:_ §:_ _:-_ .;?_8_ _ ------__ -----_----
~ A DF 

REMARKS: _ _ /;_ ___ _$_T_/l. 8 _ _____ 4_/:f3.£)_j.J_ __ tL /?.Sr Bff:.._A_M ____ - ~ _ .NQ.:.. ....2...--.t:f(ZP.!O.l(:::-:Jllf)_-.... ------~  To ~ TIME 
CYCLES C .PS. 

osc. 
RE.AD. MULT 

Wo Wr; ~  TEMP. 
SP. WT. 

VOLUME BACK 
CPG GPM 

NO. SEC. SEC. SEC. sc. LBS. LBS. LBS. OF. GAL. PR. 

1._ 2.20 ~  12/'J . ~  6:)8.2..0 13 ~. t. /0 2 . 2.C) i ~ . //) _qs6.9o ~  .~ +3.txYJ ..~ 2/.SCJC) 0 

e 340 160 12rJ t ~  5()2.7?3 B l.-9.?.5 ltJ tJ. 4o . .~ 2.96.5"0 ~ t~ 0 ~  ~~ . ~.  17.84-5 C) 

~ 540 660 12.0 4-9578 4-13. 15 13 141. I /0 ). 4t/ 243.30 12.4/. 90 198.5 f .~  2.9.133 17t?/.8 14-.567 () 

4-t,60 7/30 12.0 ..~~ 3 5 2 .9£3 B 3.5".2 /0 /. 70 209.2. () ~ .  lgg_o .~  21992 IJ694.£:J 112.19{-, G 

5 ?EO t;}OLJ 12.0 ~ _:?/)q_24-A '7, /. I') /tJ ~.  ;;;v:, ~~~ ~ .f  /00 . .c;-13.3/J/6 &2.026 1681:8 J/()/3 6 .0 

6 900 02.0 /2.0 2qf3J{) 24-8.12. A 24.8 Jt) . ~  3t?3 IS /+0.65 Jt)/. s-ff. 3tJt:'8 /269/ /6f)S.{) 8.13+.5.3 6.0 

7 IOZO !40 /20 24018 ~. LI:J A 120.0 10 ).5CJ //9.05 //8./5 /00. 5 8 .30/6 14.2:32 1687.6 7.1/6CJ SCJ 

f3 14-1) 2.00 /2{) JP. lh2. J51. ~  A 1.-5'. J /t) JJ{).0S 21Jf3.135 f3q_-zo /M. O ~t  JJ. 74-/69/ S370 6 .0 

9 soo 020 IZO 1/h 74- ~ A 9 .71 10 75: ~  ~ .~ . ~ /t)CJ. s-f3 .. 3!J/6 ·6 .. 912 /69/ 3.4-S/ BL? 

JO 620 74-CJ 12/:J ~  73.0LJ A ~ It? /.32.?/J /75.6.!J 4?. 95 ~ .. 5". 8.31://6 S./74 1694 .~  5".£? 

11 740 92..0 Jf3() 9006 ~ . ~  13 _JJO. ~ I ~ ~ 22tJ.3t() . t ~ Ja7.5" 8 .37/6 5.37& JLA?. /.793 c6.Si 

12 920 .~ 300 166/E 122.tJ?J A 22. 1 I . ~ 255:C}() ~. .  ~  6.3020 4.288 151-3 .J35/b 6 .C> 

TOTAL CYCLES :_ 3JP_ '1.7.7 _____________ _ ~ CYCLE CHECK 

TOTAL VOLUME: __ GJ 9..;..2.5_ ____________ - TIME. READING 

MEAN CYCLES PER GALLON :_j ~ t3 ..f!L. 7 ___ _ _ - - 10 0(?0 
/() bOO 



M{)D£L #=- MT-1/0. 

FLOW METER CALIBRATION 

COLORAOO STATE UNIVERSITY 

'DATA 

METER NO. _? .G-.BJAfc _ ..#-_ . ~  ______________ _ CALIBRfo.TED BY : _v_/_{)_F._O_/'{ _f/_ _ fj_f'g__fr_F.E_'(_,... ___ _ 

NO. OF PULSES/REV. __ --------------------TYPE OF FLUIO:_W_t1_7:G:R_ ____ ~

MANUFACTURED ~ r ~. ~. _ ~  _-------DATE: _ ~ ~~ ---- ~ ----------.
1 // 11 ,., " - ------REMARKS: __ 1 __ $_7:. t/..13.. ___ _u_p_s__ T_fi G.b_f'.(J ___ ~ .... __ bl.Q-'-_ L ___ uf-f£P_](_.JP't2 ~ _________ ~ ----=---.. 

RUN To T" TIME osc. 
CYCLES C.PS. Rt.AD. MULT 

NO. SEC. SEC. SEC. sc. 
I 4-60 _5,qt') /2CJ 72160 M/.33 13 :fbo.o /0 

8. 580 700 12.0 ~  5//.98 B 5/.0 10 

3 7m 131!!.0 /2.0 ¥-1596 413.30 B 1-13 /0 

4 1&20 040 /ZO 4172.3 347.b9 8 31:9 JO 

5 940 0 6 0 ~  3h4-JB ~ .  13 .3::'-.3_ /0 

6 ow lBO J2tJ Z.9748 2..47.90 E3 2.4.8 /0 

'Z JM 3aa .~ ~ /98.70 13 /9. 8 /0 

8 300 420 /20 177-=31 147.76 A /'1-.C) /0 

9 42/J 54/J /2.1') 12160 /0/.33 A A?./5 /0 

10 ~ 720 18 0 1317b 74-.Bk-7 A 7.5 /0 

// 72.CJ 9()0 JBO .f ~  48.00 B 14-AO I 

12. CJoo /40 24-t/ 612/J 2.5.50 l3 ~ .  J 

TOTAL CYCLES : __ .:2 ?3_Q ?_Q ___ . _________ _ 
TOTAL VOLUME. : __ Z.J _9..: t).li ____________ _ 

MEAN CYCLES PER GALLON :_ Lk 9£ ? - - - - - - -

Wo ~ l:l..W TEMP. 

LBS. LBS. LBS. OF. 

9 .f3s :%Z6<:J. 352-75 i93.S 

/6.5 3CJ2.45 300.£3C) 95:t'J 

/. C)t:) Z43.f3o 2.42.90 '97G> 

0 .85 Zt'J.S:OS 204.2.0 98.0 

2()5.05 383.55 178.50 99.5 

0.70 !46.25 145.55 ~.  

2./25 1379tJ //0.05 99.5 

/2.90 99.0tJ .Bh.70 /0/.5" 

09.00 15'8.85 59.25 /0/.0 

0.9C) 66.46 65:.50 /00.0 

. ~ 108.60 42.Z.O .99.S 

Jt/8. ~  /39.60 3/.C)O IOO.a 

VOLUME 
SP.WT. ·cPG 

GAL. 

k8.307? 42.163 !h99.4-

~ ~ 31:,.2/S 16%.5 

~  Z9.238 /6.%.3 

~.  Z4.59_(. ~ t .  

'a3024 2/.SOO /693.9 

8.3t:J/6 Jl533 1096.7 

8.3024 /-1-.0S£1 1"97.1 

. ~ /0.44 /t-98 

8.30/2. 7./38 17og.. 

£3.302.() 7.89CJ 17cJ8 

~ t f !);t'JA_? )703 

.8.3LJZt . ~ 1039 

E:>O CYCLE CHECK 

TIME READING 

GPM 

2/.Z32 
. 

/8.j08 

14.019 

. ~ 

f().?SO 

8.76b5 

7.0250 

s.zzo 
3S69 

.~  

/.694 

.0335 

BACK 

PR 

0 

s 

;a.s 

~ ~ 

5.0 

so 

7-S 

.S.CJ 

B .CJ 

s.s 

7-CJ 

B.LJ 

l 

' i 
-' 
~  

' .. , , 



FLOW MET E CALl BRA\ ION 

COLORADO STATE UNIVERSITY 

DATA 

. METER NO. !(t_ ~ _8_q _ (J.L '::l__Q = l_ _ _ _ _ _ _ ___ _ _ _ ~  BY : _Vj Q §-_9.!." __ §__ M_O_Qf3 E.. ______ _ 

NO. OF PULSES/REV. __ --------------------"TYPE OF FLUto:_Y\/Ar?...Fi ___ --------------

MANUFACTURED BY : _ f!.C_ T_ f...~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ DATE : _ ~ J ~ :?._ ~ ------------------- - - -
Rf.M,...RKS :_1: _ ~ ~ ~ __ fd ~  ~~ . _8v_ti. _ -.N.o.:.. _ j_ -:1-_)};:pwx-f ~~t. ------------

lf?UII{ To T., TIME. 
CYCLES C .PS. 

osc. 
READ. MULT 

Wo w, D..W TEMP. 
SP. WT 

VOLUME 
CPG GPM 

BACK 

NO. SEC. SEC. SEC. sc. LBS. LSS. Las. OF: GAL. PR. 

1 1:50 2. 7_0_ /2() .33b64-280.5"3 B 28.1 /0 /./0 3S540 35"4.30 96.0 8 .3052. f . ~  789.12 21.330 0 

2, 270 390 /2.0 .30582. 25"1.85 B 25.5 10 /.3 5 .~  322.00 98.0 18.30.% 38.778 ~ /9.389 !8 .0 

3 390 5/0 120 2.44-06 120.3.38 B 12.0. 4 !0 /. 25 2.5'7. 70 2S6.f_5 102.0 .~  30.8% 1789.94 l/5.-f-48 8 .0 

4 5)() t ~ /20 17864 14-8.87 A /4. 9 10 J. ~  IB/3.25 /86.95 102.0 /3.'3004-22.523 793.14-11.26?. 5.5 

5 6 3 0 750 / 2 0 14854-18-3.78 A 12.35 10 188.2.5" 34-3. ?.,0 15535 /01.5 ~.  18.715 79.3. 69 9.3575 6 . 0 

0 ?50 870 / Z O 12.102 100.85 A /0.0 /0 ;. :30 127.60 126.30 10/.S ~.  15.215 79S4<) 7.6075 6.0 

2 870 990 /2.,0 8902 74.18 A 74-5 /0 2..60 95:50 92.90 /0/.0 B . 3<JI2... 1/.19 1795:5 S.595 6 .0 

8 990 //0 12.0 582.2 4-8.52. B f8.50 I 95.50 156.90 61.9-0 10/. 0 85012 .~  787/ .3. 69C3 5 .0 

9 }/Q 230 /2.0 1·B/b 40. 1'3 ~ +o.o I /.60 5.3.00 :5"/. 40 Vt/0.5 18.3016 6./92.. 77213 13.096 $.() 

1()- ~  ~  /20 3498 z.g. 1.-5"' B 29./ I 5 3.00 9135 38.35 /00.5 8.30/6 4.62.0 7571 2.3/0 ~.  

tf :350 5 3 0 //r!,O ~ .  2.0 . /2. J}?J :2al 1 . ~  r .~.  42.30 voo.s-18.3016 5.095' 7/0.g !/.698 70 

i2 ~  770 :2..4() 2.262. 9. 4-2.5 A 9 . 0 I /3.h5 42.6S ~ .  l/00.0 I8.30ZC 14.095 l552.4 I/. 02..1-7.5 

-

TOTAL CYCLES :_ . ~ ~ h ____________ _ ElO CYCLE· CHECK 

TOTAL ~ 6.:...1_9 _____________ _ TIME. READING 

MEAN CYCLES PER GAlLON:_ Zf.2i!..:... ~
/0 600 
~  600 



I 

. ' . 
FLOW METER CAUBRAT\ON 

COLORADO STATE UNIVERSITY 

DATA 

( j , .. 

METER NO. _
3L't:: AQ.. _4...'=-.MJ?_-:.. L------------ - CALl ~  BY :-VJ ~  !:/--i _!Yl_p.£)__fi.E.-- ----

NO. OF PULSES/REV. __ --------------------TYPE OF FLUIO:_}t/_tt_J.:£;:.8 ____ --------------

MANUFACTURED 8Y: _ e_q_r:_T:_F_R_ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ DATE.: _ ~ ___ ----.- -- -- _ -----____ -

REMARKS: _ _j ::_ ~  __ .VP..5.T..R_E..Airt_ ___ .5..: ~ ~~  ____ tillN_ _ ~ . _ _3 __ T . .. rt t. ~ ~

~  To T, TIME. 
CYCLES C .PS. 

osc. 
READ. MULT. 

Wo ~ /:}. 'W TEMP. 
SP. WT 

VOLUME 
CPG GPM 

BACK 

NO. SEC. SEC. :5EC. sc. LBS. LBS. LBS. OF, GAL. PR. 

I 770 !B90 120 ~ ZB3.62 B 2.8. 4- 10 J. 40 36().30 .3S8. % 102.() .~ ¢3.23:J 787. II 216a:J 0 

z 890 0!0 1?.0 ~r ..  ~ .  B 1.25. ~ 10 /. 4-{) 318.30 316.90 /0/.0 8.30/2 38.175 ~.  19.tJ88 7S 

3 0}0 L3_0 120 24-'0ZB ~t . 2.3 B I?O.o 10 /.SCJ 2S4.90 2.53.1-0 10/.0 ~ ~ 30.526 787.13 15.263 6.0 

4- ~  2.50 /2.0 IJBO f{b 150.38 A /52 /0. IB.Bo /9B.3S 189.SS ;co.s 18.30/6 22..833 790.3.5 /1.417 ~  

~  370 490 120 15/2.2 /26.02-A 112.5 /0 ;. sa IUJ.o5 ISB.S.5 .. Va? . .s-~ 3£>/6 !9.tJ99 79/.77 9 .51-9 ~ S 

6 z.so 3712 I;?..() 11892.. 99./00 A 990 10 e.oo 120.1-5 124.4S /OCJ.S 18 .30/6 11.991 793.2.8 7.196 7.5 

7__ 4-90 6/0 /?.0 18842- 7:5.rL:>B A 7.1- /0 I/GaOS 2.52.40 92. 35' /Oo.$ ~ 3CJ/6 //. 1?. 795./ S.560 75" 

8 6/0 730 /20 5902 4-9./8 8 4-9.4-J /50 .~  62.10 let?. 0 k9.3020 7480 789.0 13.740 70 

9 730 lB50 JZ.O ~  .~ .  /3 . ~ I ~~~  J/2.40 4t8.80 /00.0 .~  5.878 777S ~ 9.39 ~  

/Q .Rso 970 120 37?52- 31. JL) 8 3/.0 1 112..40 153.05 l4-t>-65 ~.  ~ ~  14-.896 :762 . .3 2.448 s:o 

II 970 ~  180 -::1.4>=ra /9 .. ~  13 :;g 4 I 2.8.a..? ~ .  4{). 70 ~.  IB_302l? f.9tJZ 711.5 . ~  7.0 

12.. }5CJ l390 1!.40 2.1 0c'O 9.025 A 9.0 I 68.75 10/. 3S .~  :99.5 .~  :3.927 55/.6 .9[3/8 5.6 

t 

TOTAL CYCLES :_ ~ .. /;.8.5%-______________ _ ~ CYCLE C.HEC.I< 

TOT.A.L VOLUME : __ z_Q Z..£)_7_ ____________ -- TIME: READING 

MEAN CYCLES PER GALLON :_7 ~ ___ - - - 10 6C)O 
//'I L/1r') 



" . . . 
FLOW METER CALIBRATION 

COLORADO STATE UNIVERSITY 

DATf:t... 
MODE-L# MT-110 

fv1ETE.R NO. S~ . b-_ .f.F_Z.S..JL--------------- ~  BY : -'{_/J)_E;_Q..N.-j. _ ~ ----

NO. OF PULSES/REV.----------------------TYPE OF FLUI0:_'0/.t1_J.:.GR.. ________________ _ 

MANUFACTURED 8Y : _ yY ~ . f  _  _  _  _  _  _  _  _  _ _  _  _  _ _  _ DATE : _ 3::: _E:i -:::: ~t  ___ ---_-____________ _ 

REMARKS: ___ / /1__ _.?_T j.}_8 _____ ~ ~ __ U.f!$T fV=__A M ____ 6_ ~ ~  __ ~ u~ t ~ __ _ 
· tPt?" F. 

AW TEMP. SP · T. VOLUME PG 
Or- . w. G c 
r . AL. 

S.5 

TOTAL CYCLES :_ ~  0 _____________ _ ~ C't'CLE CHECK 

TOTAL VOLUME. :_.2J_8_ ._1.8_ _____________ -

MEAN CYCLES PER GA.LLON :_16.87.._3 _____ ---

TIME. READING 

/0 600 

/0 ~  

.. 
'tl; · .. · .. 

' . 
(' 

:. ~ 
,, 

' ' . 
'' f 

... . ,. 
: 

.'-' ,·· 

.. . . 



00£L #= MT-110 

FLOW METER CALIBRAT\ON 

COLORADO STATE UNIVERSITY 

DATA. 

. ~. 

ETER NO . . ..f ~ . 2..,2f..!_ ---------------- ~  BY ~ ~

) . OF PULSES/REV. __ --------------------'TYPE OF ~. ~  ____ --------------

ANUFACTURED BY ~~f .f  ________________ oATE.: __ . ~ .. ~ . 

t:.MARKS : __ ~ . _..5 I _v_a ____ F.§.b.At2 Jf'.L __ P..P _?_r:_,f{ .. J:..A. M ___ 7_:!.. _ ~f .  ____ R.vt-l __ N._o:.._ _4_ ~ __ __ 
ppro x. /Pt:? ~ 

t~ To ~ TIME. 
CYCLES C .PS. 

osc. 
READ. MULT. 

Wo ~ AVV TEMP. 
SP. WT. 

VOLUME 
CPG GPM 

BACK 
i O. SEC. SEC. SEC. sc. LBS. LBS. LBS. OF. GAL. PR 

1 130 ?.5() /;?.. t) 72.2.,..!? 602.08 13 60.()() /0 o .oo .3S1-. 90 .~ ;t:>e.o .~  Jf2.7.57 1689.7 2/. "379 0 

2 2..5t:J .370 120 599"1-B +99.57 8 .~ /0 1.80 2.90.5{2 .. ~ t  It/(. 5 .~ 3$.5'0:3 11688.5 /7.7$2. 5 .S 

3 370 490 /2.0 'f/3307 402.56 f3 40.0{) /0 ;?.SO 239.90 2.37.10 j()/. s- .~  . . ~  1689. / .~ fl>. o 

4- 190 6/0 12.0 f/946 ~  . .5S 8 34.70 /0 /./30 !!t:J7.90 206.10 10/.S .~  24.eZ9 16£39.4 112.115 8.5 

~ 6/0 730 /2-0 '3{, 5"1 7 3tJ1. 31 F3 30.4o /0 2.00 18/.So /79.50 /0/.5 .~ 2.1.62.4 16887 IJ0.81Z. ZCJ 

6 730 !850 /20 2.9770 2.1-8.08 B lR4.a:? 10 2.00 /W.?a ~.~ l!tJ/.5 ~ t t  17.613 ~  ~~ 7.5 

7 8.5t) 97t) /2.0 f!.39g4-/99.45 R 119.95 10 11-820 .~ . 7tJ //7SO IOI.S ~~~ 111./3""6 11690.7 7tJ7BtJ s:_s 

A 970 :(') 90 /21) ~  /413.h2 A .~ /0 /. .5'0 ~  9t? ~  /0/.{) .S~ ~ Jt/.53 1694 ls.265 70 

9 090 Zl() 12-0 11846 ~  A 9.9tJ LC2_ l88.530 /4 7. 01') ."5"8. /LJ IJ£?1. ~ E3t'Ji2. 6 .999 1693 3.499 7.0 

/0 2/0 ~  /80 ~ ~ ·74.367 A 174.40 ~ /47.00 .~  65..60 IJo/.0 IE.3012 7.902.. /6.94-12.{:,34 55 

II ~  570 lAO :8898 49-43 B lof'9.£1 j 2.()C) 15.70 43.7(J It> I. t:J 18.3012 ~ tf 1690 V7SS 70 

12. 570 &7t:J 300 72.90 2..4. 3t:J 8 Z4.4tJ 1 4-.S:ZLJ .18330 :37. 60 l!tJI. 0 lt3.5t;/2. 4..5Zt:1 ~  .~S ~ 7.S 

TOTAL CYCLES :_ :3JL 92......4:_ _____________ _ t>O CYCLE CHECK 

TOTAL . .... . ... ~ ______ -------

uE:'Atu rvrt ~ PE.R GAU...ON :_ .~ _____ -

TIME READING 

/0 6CO 
Jt) t ~ 



' . . . FLOW METER 'cALIBRATION 

COLORADO STATE UNIVERSITY 

DATA 

~  . ~  ___ 4_'=-.IYJJ)_-_1._ ___________ ~  BY :_MQ08£ _______________ _ 

0 . OF PULSES/REV. __ --------------------TYPE OF FLUIO: _ ~r .  ___ --------------
IANUFACTURED BY:_ e__o_FI§._8_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ DATE.: ___ :;?::-../0:: _58 _________ ---______ _ 

EM ARKs : _ 1 ':._ _ s :r_u_ B ____ u. e.s r B .E...A NL ____ ~ ~ ~  .A..t!.ER ____ .Rl.1 Dt __ t~  .. _ 4. _ J--~ tt t~ ft ~ t. ___ 

UN To T" TIME. osc. 
CYCLES C .PS. READ. MULT. 

JO. SEC. SEC. SEC. sc.. 

l R70 ~~  I PO_ .337/b 2.80.97 13 ZB.D /0 

~ 990 1/0 12. 0 3025G 252.13 F3 25.2 }{) 

3 //() 2..20 /10 . ~ P-LJ/.33 0 21J.2 10 

1· 2.20 340 12.0 /8:338 152.82. A /5. / /0 

"1 34t) 4r;o /2.0 14952 12.4-.60 A I!Z.4 Jt/ 
, 
.4«> ~  J2.t) 120!4 l/00. 12 A 19.95 /0 ' 
, .5".RL> l71"?t? J?f) 18888_ 74-.0Z A 7..1-t/ /0 

; 700 k8eo 112.0 l5998 1+9.98 8 l5o.o I 

1'82/J l9_4_0 I?.CJ 4-BO.C) .~ . 5 . ~ I 

'940 ow 120 13640 30.33 B 1.3?. 2t:J I 

060 240 !M 35)30 /9._9_2. 13 ~ .  J 

~ _2_40 4-BO 240 /702 7092-A .Z-1-a_ I 

>TAL CYCLES:_ ~  ::>..6_--------------
fT"AL VOLUME. : _ ~. _____ --------

AN CYCLES PER GALLON:_ Z 80:.. 78 ______ -

Wo Wr: ~  TEMP. 

LBS. LBS. LBS. OF. 

//0 :3552() 359./0 94.5 

/.00 3/9.4.0 3/ZBO <35.5 

2 40 1239.85 23745 97:0 

2. 70 /94.70 192.00 '28.5 

2..00 158.20 IS6,20 99.0 

~  12775 12.5.Z.O lit'c:'.S 

112.7. 75 2.ZCJ. 2CJ 92.45 /0/.5 

.~~ '04-.9" 62.90 JOo.o 

I. .80. 52.85' 51. t)$" 1/0<?.L) 

.~S 92.10 39.25 /02.t) 

32./0 '!33,5'0 41, 1-C) l,.w.5 

~ . 5.:::? /;;_5". 3S 3/.!3S l!oo.o 

VOLUME 
SP. WT CPG GPM 

GAL. 

lB. '3t:J64 . ~ . .~ 213/5 

IB.Ek?S6 38.2h3 t . ~ 
1

19.132 

8 .3044 . ~ 771-.52. 1559f:. 

~  Z3124 793'-0-:1, 1L562 

8 .5028 /8.813 791:77 9.4065 

8.3()16 /5.()8/ t ~ 75'405 

8.3tXJ6 11./4-17.97 8 5.570 

.~  7.576 79/.7 3.788 

8.Y/2LJ /{, /49 78a6 3075 

. ~t f.779 769.7 . ~  

.~  4.987 7/!;J.j .~ . 

l8.3020 . ~ 4-43.7 . ~ 

60 CYCLE CHEC.K 

TIME READING 

/0 600 

10 ~  

BACK 

PR 

0 

7.5 

~.  

5S 

7.0 

~.  

s.s 

0.5 

((:, . .S 

~  

b.S 

~  

' 
I 

? 
I 

.. ,, 
·j 
• '· J 

'·' 
f.. 

f 
'· 



~ .. 

• 

. .-. 
FLOW METER CAUBRAT\ON 

COLORADO STATE UNIVERSITY 

DATA. 

• 

SE.R I A L :#== (J.L!Vl 0-1 
lllETER NO. J:'I.O DE. l-_41!_ ~ ~  _____________ _ ~  BY : M Q . .~ - - - ---._ - - - - - - - - - -

llO. OF PULSE.S/REV. ----------------------"TYPE OF ~ .f  _________________ _ 

r.1ANUFACTURED BY: -EQ_T_.T_.F ..... .R.--------------- DATE. ~ S ... ----------

~  S ~ t  r __ fiu..N _..Ar_ ~ .. t. __ LO.o: E _____________________________ · ____ _ 

'!WN To ~ TIME. 
CYCLES C .PS. 

osc. 
MULT 

Wo ~ ~  TEMP. 
SP. WT. 

VOLUME 
C.PG GPM SACK READ. 

LBS. Of:' GAL. NO. SEC. SEC. SEC. sc. LBS. LBS. PR. 

1 4!50 fJOO j2._Q .35248 293.73 10., 29.40 /0 0 5.5" 1374-.4-0 !373 f3S 97.0 18.3044 lf5.0J8 782.9l?. ~  0 

2. 600 720 12-0 29906 249.22 8 25.0 /0 /. 60 13/8.-fO 13/6.80 !01.0 8.3012 38./6:3 783.64 19.082. 7..5 

3 720 840 /20 24-/6 9 20/.t I 8 20.() !0 J. 75 2575.5 25580 /02.0 18.?;004 30.818 78425 15.4-09 7.S 

4 181-Q %0 /20 17962. 14-9.68 A ]4-.95 /0 /.60 I 9/.35 189.75 /00.5 IR.30J6 22-Ml 785.84 J/.4-29 9.0 

5 960 080 /2..0 ~ 125-80 A 12.50 10 l .bO 160.80 159.2.0 /00.0 I8302C 19./76 . ~ 9 .5'BBC ~  

6 080 2.00 /2.0 11890 . ~. .. .  A 9.&5 /0 2.00 /27 30 125.30 /00.0 .~  15.093 787.78 7S%5 5.5 

2 200 3ZO 120 88LB 7_3.-9-8 A 7..35 /0 /. 70 94.4-0 92.70 /()0.0 18.3020 /1. 17 769.4-5.585 6.5 

8 32.0 1-W /20 6028 50.23 B 50.0 I 94.40 ~ .  ~. 90 /00.0 k9 . .3020 7.697 783.2. 13.8-s'-9 6 .0 

9 f4-'J 500 120 l4-788 3_9J 90 B .fO.O / 2 00 53.25 5/.25 100. 0 ta.3020 6./7:3 775.6 3.087 6.S 

10 S6Q 630 12.0 i:3,516 2.9.30 B 2.9.5 I /. 60 4-/.10 39.50 iloo.o la3o2o '4-.758 739.0 2.J79 70 

·II 6-80 [S60 180 3S7Z 19.8-f 8_ ~  I -f./.10 83.75 42'. 65" 99.S .~ .tf. 5.137 69'5.3 /. 712. 70 

J:! _...,._ ...... 
,.,. L' ...... , ...... ..1 ....., ,... ,.. 

.r ~ ....... .., ..... ~ ~ ..-""-... _, ...... ... A •.n ...... --..... ... .r- .... 
r •t:: ./ ... v ,/ ·-. ....,. £; L J T rlf • I C .7 <7· 7-/'. / . f --'· T --' /T. /''-" ':./ 7· ,/ 7'\Jtl: ,.- . 'L ''-/ _,, , . ..., "'-"'{-' ..J•V 

12' /00 ~  2.40 2.736 //.40 A J/.80 I ~.  158.90 40.45 99.5 i8.3024 4-.f37Z .5(,/. 6 ~  ~  

TOTAL CYCLES :_ t~~ __ {6.3.. 7 2.9 _____ _ E>O CYCLE CHECK 

TOT"-L ~.  t ___ 2J(2 ~~ _---- TIME. READING 

-· · =z=z I Q Q ~~. ? 2. .. 0 



. ' . I'-'-'" I JCI'-. .r f~  
• t .... 

• COLORADO STATE UNIVERSITY • 

}1100£ L # M T-/10 DATA 

METER NO. 5.ER.l/ll. _ _#= __ gS .LL ________ ----_ _ CALIBRfo..TED BY: _fXJ.f?OB.E._ _______________ _ 

NO. OF' P\JLSES/REV. ________ ---____ ------_ TYPE OF FLUID:_ ..h/A1:£.R_ ____ ~ ---_ 

MANUFACTURED BY: _ }11_/i_tJ_fJ._j{_ _  _  _  _  _  _  _  _  _  _  _  _  _  _  _ . ~  ~ ..~t _____ --___________ _ 

REMARKs: __ ... . ~ f . r ____ B..tL£Y ___ -1. r ~f ... _ ~t  ~ E __________ _;, _____________ _ 

~  To T, TIME. 
CYCLES C.PS. 

osc. 
READ. MULT. 

Wo ~ ~  TEMP. 
SP. WT. 

VOLUME 
CPG GPM 

BACK 
NO. SEC. SEC. SEC. sc. LBS. LBS. LBS. OF. GAL. PR 

2. '2AO 14?,/J /2.0 .~S f 6t)2.9_5" ~ 60.0 /I') 0 ht'J ~ ~.  3.55.65 102.0 . ~ f ~.  /688.7 21.424 .S. t:) 

Z_ 5_6() l5_qo /20 60/04-500.87 B 49.7 /0 /. 50 297/0 Z95.6CJ /00.() B. 30ZLJ 35'.606 ~ .  17803 ~.  

:3 580 70L) JZO 484--ZB 4-a3.57 8 10.3() /0 /.SS . .~  IZ38.0S /00. 0 . ~ .~ ~ .~ /4.337 75 

4 700 BZ.O /2.0 42//8 3So.9B 8 34.9!? /0 /.6CJ ZtJ8.55 ~. S voo.o 8.3o2tJ 21:983 ~ ~ 12.461-6 . .s 

5 ~  940 /2LJ 135342 294.52 8 29.5t /0 0 . .9CJ 171-.7S 17385 1/0£?.0 83tJZO IZLJ.941 l!b8l7 l/0.171 B.o 

6 940 060 11?.0 !300 12. 250./0 8 e.s:. ()(, }£)_ z.oo /49-60 14760 /tJO.() t . ~  /7779 1!6_.58. I .~ 75 

z j?G/) ~ i/2<2 ~t  2CJIJ.?.7 P:J z.o.t>o /t:J /.5S J2CJ.CJt:) J . ~. 4.!;; 199.5 83024 14.2.67 ~  17.1335 6 .S 

k9' lBO ~  12..0 18/66 /5/.38 A 15/0 /() t=.oo 91.20 89.2..0 99.5 6.3024 /0.74 ~  5.370 ~.  

9 ~  4-20 I?.CJ . ~  /0/.37 A JO. )0 JO ~.  ~ . BS 59.85 199.5 l8.3t'C?4 7.209 ~  3 ~t .  70 

/0 +4-0 1SM /ZO 9tJ30 75.Z5 A 750 IO 1-70 I46.__QQ _ff.30_ 9.9.(') t .~ 5.336 1692 2.668 s.s 

!I SlhLJ 74a /80 90_9A :5"t"J.54-B so.s I 46 CJO 90.€0 44-.60 /0/.5 . ~ 5.373 /693 /. 791 tP.O 

12. 71-CJ . ~ !Z40 ~  IZ5.5"J B 2.5.4 I ~.  122.05 3/. 4s- .~ la.302CJ 3.7BE /6/1:. -9470 6.(') 

TOTAL CYC.LES : __ ~ tf  ____________ _ ElO CYCLE CHECK 

TOTAL VOLUME.: ___ ZJ7._1:_Q_ __ ---------- TIME. READING ' ,. 

~  CYCLES PER GALLON :_ L6_1} 7...;[ ____ - - -
!0 600 
j() "00 



. ' . 
• • COLORADO STATE UNIVERSITY 

MODEL NO. 3/t--80 DATA 
METER NO . .5...E..R...J.AJ_ ~ _ fl.J.MJ2.:: j_ _ _ _ _ __ _ _ _ CALIBR,..TED BY : M .0_D_8 .£.. ______________ _ 

NO . OF PUlSES/REV. __ _:_ _________ ----------TYPE OF FLU\O:_W_A._T_E.fi' ___ --------------

MANUFACTURED BY: _ f!Qr _T.J=cB_ __ _ _ _ _ _ _ _ _ _ _ _ DATE.: _ . ~~ ____ -----_ -------__ _ 

~ S :_1 ~ ..  __ __ ~ . . .  _____ E?<m. _ ~ .  5_ -r-_A.ppro1( .. ; _jQ0_0t:... _________ _ 
~ ~ T 0 

1\10. SEC. 
c .ps. 

T OTAL CYCLES ~ ~ L ~ ______________ _ 
T OTAL VOLUME. :_2()_4-_._j Z ___________ .:._ __ _ 
MEAN CYCLES PER GALLON :_ Z ~ ~ ~ ____  - - -

TEMP n VOLUME 
0 F.' Sr. WT. GAL. CPG 

~ Cr'CLE. CHECK 

TIME. READING 

/0 600 

/0 600 

GPM BACK 
PR. 



• 

f0D£L NO. MT-110 

. ,) 

FLOW METER CAL\ BRAT\ON 
COLORADO STATE UNIVERSITY 

DATA 

• • 

r\ETER NO. -5E ... R.Jl-J. _ t:/. Q _ _;!._ff Jj _ _____________ _ CALI 8R,..TED BY : _ M Q Q fs. £ _______________ _ 
!O. OF PULSES/REV.---------------------- TYPE OF FLUIO:_W_,1,_"'[E,.8 _________________ _ 

~ANUFACTURED BY:_ W~Jl§jj_ _ _ __ _ _ _ _ _ _ _ _ _ _ _ DATE:_-~-:. ~{?_:_~tp __ _________________ _ 

!EMARKS : _ _j._"_ 5_Tj)_fi __ _ Q QY't. ,:Y_!i_T_8£~ /tf __ ___ B_v_N __ ..N.o~ _S __ A.r.f?r.LZX_;_@.C~c:.- ____ -~------ =----i_ 
WIii To T" TIME. 

C .PS. 
osc. Wo CYCLES READ. MULT. 

l\1 0 . SEC. s~c. SEC. SC. LBS. 
1. 5bO C,A.Q /2rJ C, Pih 4-() 572.nt": A 57.0 /0 2. ~/') 

? C;AO iAOO ,20 e,n9;3 5076/ A 50.~ /0 7 ht') 

,3 A(')Q q,2._o 120 +73673 394.73 R 39.3 /0 1.25 

4 92.0 0 4·0 ,~o 42.373 353. I I A 352. /0 /. 4-0 
I 

5 04-0 lbO 120 3S4-E.5 29521 8 2.9.4- /0 /. 50 

h /bO 2Ptn 120 292.70 243.92- p, P.4. 4- JO 2.00 

7 2BO 400 120 c.4-/40 20/. I 7 P.> 2..0.0 10 /.00 

I~ 400 520 120 /?f:.370 14-8.92 A /4.75 JO 2.00 

9 520 64-0 120 /2..2 76 /02.30 A JOOS /0 2.00 

10 ~4-0 760 /20 ~966 74-. 72. A 737 10 0.30 

II 760 94-0 / R,Q 9080 50.4-4 p, 4-9.50 I 4-3. l:30 

12 940 2.40 "2,QQ 7740 2~An p, 24:h{J I ~7.50 

i 

TOTAL CYCLES :_ ....3_0_4-_Q f,)j ____________ _ 
TOTAL VOLUME. : __ c;.L f._9J_ --- _ -- -- ____ _ 

, '- a A_ n 

Wr: AVV TEMP. 
LBS. LBS . OF,' 

-:,; --=? q_~~ 337.S-O /00.0 

306.2.0 2q.R.GO /03.0" 

1233 . .PJS 232.60 /0/.5 

20920 20780 /0/.0 

17500 173.SO /0/.0 

14-5.30 /43.30 /00.5 

1/9. JO //P,. /0 /000 

189./0 1 B7. /0 /00.0 

6/. 90 S9.90 /OQO 

4-3. 90 43.60 99.5 

S7.50 4-3.?,Q 990 

1259n 3B.4-0 990 

VOLUME. 
CPG SP. WT. 

GAL. 
~.3020 4-0.653 1688.4 

A.29.% 3597B /693. / 

f3.3008 £!.8.021 /690.4 

B.3012 25033 /692.7 

8.3()/2 20.90/ /6949 

8.:30/6 /7.2.62. 169.r,.G 

8.30Z: 14.2.25 1697.0 

8 . .30?C /0.49 1704 

!8302C 7ZIS 1702. 

8 -3024 5.2.51 /707 

f3. "2,{)? ~ S.25/ 1729 

fl '!;02.r. 4.b25 /671-

E>O CYCLE CHECK 
TIME. READING 
/0 600 
I "' I!:. /'! /"'I 

GPM BACK 
PR. 

20327 0 

/7.989 I 

14.0I I 0 

/2.S/7 8 I 

10.45/ 7 ' 

A.0J/C l.$1, s 
7. I 12r; S.5 

5245 5,5 : 
I 

: 
3_(,Q/3 6.0 

I 

2.{,2.6 ~-o: 
t 

/.750 S:5t 
( 

. 92SC ·6.0 1
1 

I 
I 
I 
I 

i: 

! • 

\ 

' -: 

' I 
i . 
i 
j 
I 

'\ 
i 



• 
FLOW METER CAUBRAT\ON 

COL.~00 STATE UNIVERSlTY 

MODEL NO .3/-,. - ~O DATA. 

w ·). l 

• • 

METI::R NO . ..:?lE..R.J~ JS..Q.. __ tl:'-!Yt.Q_ -:..J: _ ___ -- _ _ _ ~Ll9R,to..TE0 av : _M_QO_R_£ ___ ~ ____________ · 

NO. OF P\JLSES/REV. ---------------------- TYPE~ r:LUIO:_½L~IJi.R ________________ _ 
MANUFACTURED av : _p_o_ T _,:_1;_~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0»6iTE :_ ~.:-_2_1_-_-2#J__ _________________ ... __ 

REMAA¾S :_ -~ ::_ _ _s_ r "a - - DOJiL ~ T R..£A.N _ - - .R.u~ - Ji.CL_ fi -,- - .J.Jp.pi:a-;{ ~ _ lfJ.0~-.t ._ - -~ - - ~--=--
CYCLES C.PS. 

osc. 
S 

READ. ~LT. c.. 

T OTAL CYCLES:_ J.5:6_3h L _______ .:_ ____ _ 
iOT1'L VOLUME : _ _2....()C),._ if Q _ ____________ -
t:.(!ZAN CYCLES PER GALL.ON :_ l f!i.Q 3 j-__ · ____ _ 

AW TEMP. S"" VOLUME C.PG 
o,.. r. WT. G 

r. AL. 

E>O CYCLE CHECK 
TIME READING 
/0 00 

GPM BACK 
PR. 



FLOW MEitR' ~  

COLORADO STATE UNIVERSITY 

DATA. 
MODE.L NO. M T-110 I 

METER NO . ...s.ER.l.Alo. ..~ _2..$ Jj ______________ - CAUBR'"-TED BY : _M-_()...Q. 8 £._ ______________ _ 

NO. OF PULSES/REV. ____________ :_ _________ TYPE OF FLUto:_WrLTE-..R_ ___ --------------

MI>.NUFACTURED BY: _ ~ J.l_tJ.JL ______________ - DATE:_ ~ tf --------------_-__ 
II . N /I ~ -

~f . S :_ ~ __ SJ_UB ___ .~S . . .~  ___ f?ll.t-! ___ fL.-_p_ / J:ij2{ff.t72'-=--@_.?!_ _/:_ ------------

~u~ To ~ TIME. 
~ ~S C .PS. 

osc. 
MULT. 

Wo Wr: AW TEMP. 
SP. WT. 

VOLUME 
CPG GPM 

BACK 

NO. SEC. ~ . . SEC, sc. READ. LBS. LB5. l.l3 s . OF,' GAL. ~. 

r_.L M.<;' ~~  12() ~ ~  /3· 57.0 /0 /.3.S .338. 95 .~  975 ~.  40655 1,!39.4· 20.322 0 

2. I ..%a 1:_6,0 12,0 60S"f)_Q 504-.92. 8 l50.2 /0 /.10 2.9850 2.97. 40 91.9.S t3.302.4 3 .. ~ .  1691.5' 17. 9/ J .3 

.3 480 GOO 12.0 1-8QSO 400.42 B 39.7 /0 /. 1-0 Z37.40 2%.00 102.0 .~ ZB.432 /6900 14.216 9 

..1: bOO "1?.0 12.0 ~  35'2.4·2 8 35.3 10 /.4-0 2.09.3() 2.0790 /00.5 8.30/6 2f>:CH3 lb88.7 12.52Z 9 

5 72.0 1840 12.0 30461 303.84 !3 30.3 /0 /. 4-0 /80.60 1792.0 K-0.0 8.302C '21585 16892 . . ~ 7 

6 840 960 IZO :29-BZ.B 2..Jf8.57 /3 P-A·.B 10 2.DO 14985 1.1l..85 995 83024 17BOS 116!50 8 .90-W 6 :5 

7 %0 080· 12.0 if!.32. 92. /.94./0 B 1935 /0 /.40 //5.85 114-1-S 99.$ ~.~  fJ.7B5 ~ .  ~.  s.s 

8 080 1200 12..0 18Jb8 /51.30 A 14-.95 /0 2.00 .90 .. 95 88.95 ~.  kg.3Q2B /0 71 1696 l5:.3-Z" 6 .0 

9' 2.00 1320 12.CJ 1;!.302. 102.52. A 10.12-/0 :2.00 '62.40 60.40 199.0 ~~ 7;:!75' 169 I 13.(;3$ 15 

10 32.0 14·40 12.0 92.70 7725 A 7.65 /0 /.60 1700 4540 l98.5 ~.  5.468 1695 . ~  ~  

11 440 62.0 /80 190AR 50.49 B ,"f9.be J 4700 9/.20 44.2.0 /00.5 '8.30/6 5:32.4 /707 /.77.5 S:5 
, 

.12, P.oo 380 lBO !332.2. 4-6.2:3 13 45Y.: I 5720 97b.O 4·0.40 199.5 ~  t.866 1710 J.6Z2. 6.0 
JZ :380 (x'3(] .300 _7_Q_IR E3 . .39 FJ ~.  J 4-00 :4o.so 3(:,.50 l%5' ~. t  .~  1597_ -Bl% ]._(]_ 

TOTAL CYCLES ~ ~ ~ . ~ ____________ _ ~ CYCLE. CHECK 

TOT,._L VOLUME : __ e ?-J ._/ J __________ - -_-- TIME READING 

MEAN CYCLES PER c;.A.U..ON :_ 16.£3_8 ;_/_ _____ _ )0 600 

/0 600 


	CERF_58_19_001
	CERF_58_19_002
	CERF_58_19_003



