Over Gear Flowmeter

Summary

DTO cval gear flowmeter 15 2 kmd of direct-readmg accumulating hgmd flowmeter. DTO oval
gear flowmeter adds tansmatter mechamizm on the basic of DTO flowmeter. It can be squipped
fhe and mstant fhose It possesses many viriues such as large testmg range, high precision ete.. Ii1s
widely uzed n flux measurement m mdusinal field sech as ol development, o1l refining, chemmeal,
commerce, ol storage.
Operation Principle

Mezsurement 15 made 1n the testimz room. Theve 15 a paw of oval gear i 1f. The par of oval
gear will keep rotating on the axis under the rols of hand pressue difference between mlst and
outlet. Ligmd fhee throngh the flovwmsater will be knowm by testing gears’ rotation mmber

Azt 1z showad i puoture 10z), the mlet and ontlet are separated by a pair of oval gear A and B
Thare 1z crescent-zhaped space between Gear A and inmer wall of the testing room (Tt 15 showed as
shadow m the pichure) There 13 a rotating torque while the total torque on Gear B 1= zero. Gear B
will be rotated by drven of Gear A The picture 15} shows the middle position of the two gears.
When the gears fum to the position showed m the pieture 1iz), Gear A will lose rotating torgue
while Gear B will gam rotating toreue. Gear A will be rotated by drven of Gear B It 1= showed in
the pichwal{d).

Chparation Prineiple Piche
Structure
The Modal DT oval gear flowmeeter mainly conmisis of testmg room, sealing mechanizm and

1. Testmg room: cutcover(1) of mstment (see pichue 2 3;zame as pietwes later)is made by
cast won. Immer space and the board (4)consists of the testing room. There are 2 stainlass stes] axes
{2) and a pawr of oval gear(3) 15 zleeved on the axes . The hqud from the mlet will be sent to the
outlet through the crescent-shaped space by the gears"hum which 1= dnven by pressure diffevence
betwreen mlet and ouflet in flowmeter. Four times wvolume of crescent-shaped space will be
accuneulated whils the gear makes one revolugon reumd. The space between oval gear and mner
wall of the testng room 13 wery small with fens of micro-mete only to decreaze leak of the
insirnument.



2. Sealing mechamsm: The testing room 1= sealed The permmanent magnetic sealing.

Mecham=m 15 adopted on the small cabber flowmeter{See mchwe ). The partiion (8)
separates the active and passmve permanent magnet (8] (7). Sensitivaty Of the struchare 15 logh and
seal 15 sohd. Polvietaflucioethyvlene plastic 15 used as packmg seal for the hug caliber fommeter
(Seepchme 3). T he sealing limng {6) willl be exiendad to seal by change of sprmg (7)
compression through adjustng the nut(8). The sbuchwe 15 rather somple and conbement for
adustnyant,

3. Countng mecham=m It includes diming wheel speed ratio admsting mechami=zm and
recokomng mechamsm The total rotzhon number and speed of & par of zears wall be passed to
the needle and wordmz whee! of recokommnz mechami=mi(ll) after zpeed changed caused by
drmvmz wheal. The total hoquwd wolume and mstant flux through the pipe wall be knowmn. Speed
ratio adjusting mecham=m 15 used for adjusting and comecting ervors of Imstument.

(hral gear flowmeter 1= mstalled electmeal mmpulses sipnal trensoutter m the coumbng
mechamsm of the DTO oval gear flowmeter]E. one permanent magnet disk 1= fixed on the
tran=ducer 15 mstalled on the commter. The tansducer possesses mernts such as long hife, strong
capacity of anfi mterforence wide working frequency, no spark, fearless of oil, grease and dust,
small measurement, convement mstallation. The zobid testime zipmals can be got without contact
when the magmet accesses to the mduction swrface with the achon distances.

Penmanent magnet diming block diagram of Mode! DTO flowmeter
Polytetrafluoroethylene seal divme diagram of Model DTO flowmeter
Mam technical data
Basic emrors allowsnee =05 (=).2)
Max working pressure(Mpa)l 6
Conpecting flange of pipe  GB2533-81
Viscozity of bgmd (MPa.s) 0.6-230 (up to 2000mPa s, Pease specify in order)
Temperamre of tested medium  -30-160
Specificahon of oval gear flowmeter and scope of flux

Techmcal data
Type ot Flow rate(L/H)
0.6~ map.s 2~ Boap s 8§~ 200map. =
DT-0-10 12" --3/8" 40--400 40400 40--400
DT0-15 Flange 45414 380--1500 200-- 1500 150--1500
DT-0-20 Flange 4%€14 750--3000 400 3000 300--3000
DT0-25 Flange 4%¢14 15006000 3006000 6006000
DT-0-40 Flange 4518 300015000 2000 - 15000 1500-- 15000
DT-0-50 Flange 4*€18 480024000 320024000 240024000
DT-0-30 Flange 4*F18 12000 — 60000 S000— 60000 000 —&0000
DT-0-100 Flange 4*&18 20000100000 13000 100000 10000100000
DT-0-150 Flange 4* (1 18 24000120000 15000 120000 12000120000

Maote: When choosing at cansticity medinm top discharge must reduce one thard




Inztallation and usage
1. Installanion shall keep the direchon on the carcaze of the flowmeter to be consistent with
flowr duection of hqmd. Installahon posiiton shall be comvement for readmg. (See preture 4)

:

Prcture 4 Installation posinon

2. The flowmeter shall be m=talled in the normal temperature place without hammfnl zas
and strong heat raciation to prevent the flowmeter from comng to hamm

3.  The oval gear zas shall be in level position 1.e. the dial shall be mstalled to the vertical
position (sraduation “17" shall be on the top) to decreaze fiichon between oval gear and body and
abrazion of spare part=. To be convement for mading, the counter can be rotated to 20 degres or
130 degree according to the different instzllation postion

4. The pipes shall be completely washed before mstallanon of flowmeter The filter shall
be mstalled before mstallaton of flowmeter if filter no filter available to avord mpunity to the
flowmuetar

5. The flommeter zhall be instzlled at the =mide of the punp= outlet whle the flow
regulatmgz valve at the backward posihion of the flowmeter. First open the stop valve at the upper
side, then open the flowr regulating valve or stop valve slowly at the backward posibon. It 1s
sinctly prolubited to open or close suddenly.

6. When the flowmeter 1= usmg, the hgmwd shall be fully filled m the mater No gas shall be
mixed m the bgmd or it won't be acourate to test with the pas and howd mmx cubaze. The gas
separator shall be metalled before the flowmeter 1f hgmd mxed with gas. i

Picture 5 Installation Posthon

7. Flow range in the pipe shall not be inereazed or decreased suddenkby Events shall be
avoided such as shoke of pipe, water hammer and sudden flucuate of pressure ete. Or it wall
wfluence normal work of the meter.

8. Abrasion of the oval gear wall be mereazed with haigh rotation speed if flux exceeds the
mzx. fhuy hmated. Tt can be used but errors wnll be g 1f the flux les than the pun. fhre mated.
The starting flux 15 2%oarcund of the mex one. It's better that nommal working flux 1= T0%-80%af
the max one.

9. Upon high viscosity hqud, 1f shall be heated to decrease viscosity first and flow in the



tube. When flowmeter, methods such az heating by steam outzide the fowmeter to make homd
flowr shall be done. The flowmeter can be used after hqmd viscosity decreased. O viscous hogud
will “bate” dnving parts and destroy the flowmeter.

10, Temperature of testing hqwd shall not lgher than lhmited one. If ugh the fowmeter
will stop to work. Change of temperatire will cause zddihonal emrors of viscosity mfluence.
Furthermore, cresent-shaped space will be large as mcrease of temperature and make flowmeter
“walk slowly'If the teshmg room 15 made by cast won while oval gear 1= cast Al addibonal
exrors +0.4%/ 1000

11. Each flovmeter will be marked by MNo.7 machinery ol under room temperatre. Chl
viscosity 13 10 centipoase wnder pormaal temsperature. If howd viscozity diffevence 15 large
companngz with i, double laver pear can be used to replace.

12 Hose sweeping steam and water 15 prolubited to flow 1o the meater.

Emor adjustment

The basic mun. and max. fow renge enor allowed 1= between o+ 0.5%. The caleulation of
error IS percentape comparing difference betwesn zcowmmmlanne flux showed and actal flux m
standard contamer wath actuzl fluee

1. The standard of double laver gear designed 15 38/35. If it 15 found the flowmeter Tuns
fast when checkms, 1t means “+" emors ocowred For examgple+] 02+ 3%(zverage e1vor 15
+{.66%). Befermng to the arror remstraton chart, replace the gears with the comresponding doubls
layer gear 4138 to decrease 0.62% emror and change into +0.4%—0.32% which = wathn the
gqualifiad scope.

2. Precimon of flowmerter wall be changed owing to gears” abrasion durng wsage and lead
to ulrz-emor. It can be admsted up to grade if error range 15 less than 1%. For example 1f
precision of meter dechined to + 0.22%—0 64%(average emor 15 0.21%) fist check mumber of
teath of onginal double gear. If of 15 38735, adjust as the above No.l. If 1t 1= 41738 gear,
comesponding emror +0.62% shall be tread as 0, rase 0.21%to make emor dechne 0.21% and
change mio 0.41% Refomng to the emor remistration chart, replace 40037 double laver gear (Iis
eror 1s 0.43% and o 1s meost siomlar to 0.41%). The actual emwor will decline 0.19% after
admstment. Precision of meter 15 <0.41—0.45% wathon qualified scope.

3. Moeans to venfy and adjust Gaade (.2 oval gear flowmeter 15 same as Mo, 1,2,

4. Take off out cover (MNo.9 m picture 2.3)frst and loose axle sleeve(l) at the back of 1t
(See proture & same below)and mat=(3). (4 replace and admst gear(2) then fun adiusting board{S)to
mzke admsting gear and diving gear (6).07) to jogzle comectly, ightenme axle sleeve and mats.



Meter mitial

Adjustment of gear's teeth

venfymng results

E.

E ErTor 21 joggle L1 joggle

- 8 %9 with wear 7 | with wear 6
263 39 3
234 40 36
2.06 41 37
1.80 42 38
1.55 43 39
131 4 40
1.09 45 41
0.88 45 42
0.74 35 32
048 36 33
0.23 37 34
0.00 3 35
0.22 3 36
043 40 37
0.62 41 3
0.81 42 3
0.99 43 40
1.16 4 41
1.32 45 42
1.47 46 3
1.34 31 29
175 32 30
195 i3 31
214 3 32
2.31 3 33
248 3 34
1.63 37 35
278 38 36
297 3 37
3.05 40 38
3.17 41 39

PN

1.axle slasve 2. adjusting gear

g
)]
“

3.4, nuts 5.adjusting board
6,7 . driving gear 8.9.washer

10.bolt



Fault examination and clea 1'1'.ng

Phenomena

Feason

Measure:

Femark

1.Chal gear stops
homng

lImpunty muxmed m
the meter and the oval
zaar blockad

Unpick and wash
reinstall as marke on
the oval gear.

New meter aaszy to
happen oval gaar
lated as marks.

2 There 15 muxhme m
Liquid fested filter filled

Wash filoter and clear

= ity
with ipuaniy S
3Pressme of ligmd
- Incraas &5
tested 15 too lowr AR

2.3l tear tims

1. Dnve wheal blocked

Clear impunty aned

6 Large error

oval gear as lonz fime

as per change valie of

while needle —— - add lubricant
doesn't tum S @ s Ferenet gear
rmvetmg
3 Joffhmg when | Flux exceed thie max Adms=t the flx to
neadle tums back | specified fux specified value,
4 Offirormal
nloize duwng Flux excesd the muax Adme=t the flire to
nomng of oval specified fle specified value.
gear
Direction of flow is| __ A PP
Unpi rern=tall
3 Meadle reverse | oppossite to the arrow s ;
2 zecording to the
frn direction marked om h
drechion marked.
the out cover.of meter
1 Fhre less than min Eeplace flommeter
specified vakhs. with zmall caliber
=
= Check bypass to
Z | 2. Leakage of bypass e
:_;_: prevent laskaze
2 | 3. Much abmton of | Replace admsting gear | Buy adjusting gear to

the manufactumer or

usage SITOr senid to repalr
In=tall gas separetor

4Gas included m before meter and

= | Lgmd prevent laskage at the

g jom of flange

g S Vizconity  dufference | Eeplace admstng gear | Buy adjusting gear to
between houd tested | as per change value of | the mamfachwer or
and venfied BITD send to repair




Technolomeal parameter of DTO flowmeter

1. Wire sphee:

Them are MNo.1,2,3 marks on connection plug. Mo.1,2? conpects with 12VDC(Mo lwith anode
while No_2 nith cathode ) No.3 connects with input singie of microcommyter

1. Technolopical parameter:

Workmg voltage: 12VDIC Life: 10" times
Workmg temperatore:-10-+53C  workimg frequency:_pulseTiter
Power:  less than S0miW Meter Mo:

Bnef miroduchon of re-set flonmeter

@N el i

@ Reflumtozero counter

@-B uttom of digital returntozero

L -
1070 3 g

40

30

@I Buttonof neadla returnfozero

G

Iﬁ:l Accumlatingéounlar

50

1-acoummulating counter 2-uttonof needle re-set

2-button of digital rehnntorero 4-refumtozero counter 5- neadle

Betmuntozero flowmeter adds a set of zero adjustoeent counter on the DT flowmeter. Tm (3)
clockwise can make counfer retwn o zero. Push (2) anficlockwise can make needle refurm to zem
to mzke counter counting witheut influence of acommlating counter.



Profile and installation

DTD  series oval gear flowmeter exterior size(cast iron',cast steel|stainless steel)

Node=1 D= L H B & T 0l n—
oro g | 15 | 180 | 124 | 205 | 188 | 95 65 | 4-p14
07D :%g 20 120 | 124 | =25 | 168 | 108 7w | 4-B14
o102 25 245 | 184 | =0 | 171 | 115 a5 | 4-did
OTo jg 40 250 124 170 187 145 110 4-H18
pTo 20 5O 340 | 240 | 305 | zo | 160 | 125 | 4-d1m
oTo e | 65 | a0 | =53 | s | a3 | 130 | 145 | 4-018
oo o | 80 | a0 | mo | we | 260 | 185 | 160 | &-01
OTO :igg 100 440 330 d40 2380 215 180 a-hid
oro 320 | 180 | aso | seo | am | 2e0 | 285 | 2e0 | 8-tz

LPG series filter exterior size

Moclel Dz L H b 1] 0l -

LEG-15 = 150 95 130 o5 65 | 4-b1g

LEG-20 21 130 105 165 10% 5 4-ld

LEPG—-25 25 1En 1156 160 115 2h 4-11d

LPG—40 4 56 145 240 145 110 4-p18

LFG=E0 ] J05 165 205 160 125 4-118

1FG—ER (i1 J40 200 305 180 145 4-118

LEG-80 B 360 512 50 146 160 | 8-b18
LPG-100 100 410 240 420 215 120 | 3-pis
LPG-1ED 150 495 270 B30 Z85 240 - z2




LCD indicator for Oval Gear Flowmeter
(4-20mA or 1-5V or pulse output)

Features:
High reliabality
High accwracy

Lower Power conmumphion

= R o

To reset bateh flow to zero
2. Alain Techmical data:

a LCD workieg condibons: -107C - +557T

Eazy operation. Coly | magnehe shck can do followmg jobs
To swiich between instant flow | baich fow  total fow.

b. Power conmumption: dunng operaton=430pd dmng static states=pd

¢ Protechon: TP54
d Anb-explosion: 1bIIBTS
e. Display range

Batch flow (resettable): POO00D 00~FO000000 Liters (or cubic meters)
Tnstant flow: FOO000.00-FO00000LM
Total Flow (not resetzble): 000000.00-00000000 Liters (or cubic meters)

£ Output signal

fl. voltage pulse output: Veet+t12V V034  VesllV see winng fisure 1
2. Curent output: 4-2(mADC ouput, Vec+24V  Load resistance 550chm see figumre 2
3. Voltage output: Vil-3V cutput, see figwe 3

e Y Red

1-figure

g Trensouttance distance: 1ER.
rezistance less than 39%chm
L Outhine finme

I [ %z v Red l 1 Ne oY Rled
s .'IE'_EE':"I_ ;_.uﬁﬂik .
|4 |- Yellow 5 | Aol
4|0+ Gresn K ,_j
2-figura? 3figured

Please select EVVPAN28/0.15 d-core shelded cable wath
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