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DANH GIA DO CHINH XAC CUA MOT PONG HO KHi KIEU MANG
ACCURACY EVALUATION OF A DIAPHRAGM GAS METER
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TOM TAT

Do luong la khdu quan trong va khéng thé thiéu trong san xudt va doi song. Mot trong cdc
loai dung cu do phé bién hién nay la heu lwong ké, cho phép phat hién va dinh lwong chinh xdc
dong chay di qua. Pong ho khi kiéu mang la mét logi luu lirong ké thong dung trén thé giéi nho cau
tao don gidn, ding dé do lwong khi ga sir dung trong cdc gia dinh. Triede nhu cdu sir dung khi gas
ngay cang phé bién ¢ nhitng viing khé khdn trong viéc dién khi héa, viéc thiét ké, xdy dung mot hé
théng dwong ong cung cdp gas dén ting hé gia dinh tré nén cap thiét. Pé c6 thé san xudt hang loat
cdc dong ho do gas cho timg ho gia dinh, viéc nghién ciru, tinh todn dong hé khi la diéu khéong thé
thiéu. Bai bdo ndy dwa ra nhitng tinh todn dinh heong ciia mot mau dong hé khi G1.6, tir d6 quyét
dinh sai s6 ché tao can thiét cia van, bo phan quyét dinh chinh dé chinh xdac cua déng ho khi. Két
qua nghién cieu c6 thé dwoc dimg lam tai liéu tham khdo trong viéc tinh todn, thiét ké, ché tao dong
hé khi kiéu mang.

Tir khéa: Luu lwong ké; Pong ho khi kiéu mang; Tinh todn thé tich khi; Panh gid do
chinh xdc.

ABSTRACT

Metrology is a key factor in manufacturing and social life as well. One of the most common
measuring equipment is flow meters, which can detect and measure the passing flow accurately.
Diaphragm gas meters are simple tools which can measure the gas volume used in families.
Nowadays, consuming gas is getting increasingly popular in areas where it is difficult for electricity,
designing and building a gas supply system is necessary. In order to manufacture a gas meter for
each family, studying and calculating a sample of gas meter must be conducted. Based on the model
of a diaphragm gas meter G1.6, this study calculated some important parameters, such as: ratio,
gas volume, then proposed manufactured error permission of the valve, the part mostly decided the
accuracy of the gas meter. The finding of this research could be used as a reference for calculating,
designing, and manufacturing a diaphragm gas meter further.

Keywords: Flow meter, Diaphragm gas meter;, Gas volume calculation;, Accuracy

evaluation. &
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1. PAT VAN PE

Po luu luong chat 1ong va chit khi
la mét linh vuc ¢6 y nghia to 16n trong khoa
hoc, san xudt va doi séng. No kh()ng chi phé
bién trong mang ludi van chuyen dau khi, chat
dbt,... ma con trong cac thiét bi cong nghiép
dé khong ché dong chay tham gia vao cac qua
trinh san xuat khac nhau nhu & 16 phan tng, xi
nghi¢p dét nhudm, céc thiét bi cung cép nudc
sach,... [1]. Khong pho bién nhu céc thiét b
do luu luong chat long, cac dung cu do luu
lwong chat khi (trong bai bao nay goi 1a “dong
h6 khi”) van giit dugc vi tri quan trong trong
viéc dinh lugng va khéng ché chét khi cho cac
muc dich str dung khac nhau nhu cung céap khi
dbt (gas) trong cong nghiép va dan dung. Tuy
ting diéu kién k¥ thuat va diéu kién sir dung
nhét dinh, ddng hd khi c6 nhiéu kiéu khac nhau
nhu kiéu roto, kiéu piston, kiéu tudc-bin, kiéu
mang [2]. Pong ho khi kiéu mang 1a loai dugc
su dung nhiéu nhét do cAu tao va hoat dong don
gian. Hinh 1 12 mot dong ho khi kiéu mang,
mau G1.6 nhap khau tir Trung Quéc.

'|.. a
Hinh 1. Pong ho khi G1.6

Céu tao cta dong ho khi kiéu mang
duoc thé hién trén Hinh 2. Bén trong than
ddng ho khi c6 hai mang 1am tir vat liéu cao su.
Chung c6 dang hinh nén cut, chia hé théng do
thanh bon budng mang. Ap suat khi tir duong
cung cap vao tac dung 1én bé mit cia hai mang,

lam chung phap phong, lan luot truyén chuyén
dong cho cum co céu bon khau, tir d6 1am quay
mot van bdn ngdn. Mdi ngin cua van thong voi
mot budng mang; dong thoi cé it nhat mot ngan
thong voi1 duong khi vao va mot ngén thong
v6i duong khi ra. Khi van quay, bo dém co khi
cling hoat dong do duoc ndi voi chédt trén nap
van. Bo dém co khi dugc thiét ké dang banh
rang hé 10, gitp hién thi lugng khi di qua dong
hd vé6i d6 phan giai 1 lit.

Yéu t6 khong thé thiéu dé danh gia
mot dung cu do dugc chép nhan trong thuc té
hay khong chinh 1a d¢ chinh xac [3]. P chinh
xéc cta thiét bi do phy thudc vao nhiéu yéu 6
nhu: phuong phap do, cac thong s6 ché tao, lap
dit,... Dbi voi dong hd khi kiéu mang, cac yéu
t6 mang tinh chat quyét dinh do chinh xac cua
dung cu chinh 1a d¢ chinh x4c ctia mang, cua
van va clia cum co cau bon khau.

- Than déng hé

- Mang do

-Van

4 - Cym co ciu bén
khau

Hinh 2. Cdu tao ciia dong ho khi G1.6 [4]

(PSSR

Podng hod khi kiéu mang hoat dong dua
trén nguyén tac dong thé tich khi chay qua nho
thé tich cua mang. Nhu vay, do chinh xac cua
mang ¢6 anh hudng 16n d&én két qua do. Do
chinh xac ctia mang phu thudc vao duong kinh
trén, duong kinh dudi (duong kinh dia nhom).
D0 chinh x4c nay hoan toan do ché tao.
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Pé dong duoc thé tich khi chay qua
déng hd, ta cAn cum co ciu bdn khau. Goc lic
clia can lac trong cum co cau bon khau cang 16n
thi thé tich khi dong dugc cang nhiéu. Ngoai ra,
chiéu dai cac canh tay don, thanh truyén va can
lic cling anh huong dén viéc dong dugc nhiéu
hay it. Nhu vay, do chinh xdc ctia cum co ciu
bon khau ngoai phu thudc vao thong sb ché tao
con phu thudc vao qué trinh lap dit.

Hai yéu t6 mang va cum co cdu bon
khau déu c6 anh hudng toi do chinh xac cua
thiét bi. Tuy nhién, d¢ chinh xac cua chung
hoan toan c6 thé khong ché duogc vi sai sé néu
c6 chi 1a sai sb hé thong. Quan trong hon ca
trong viéc quyét dinh chit luong cia dong hod
khi kiéu mang chinh 1a d chinh xac ché tao
ctua van. Muc dich cta bai bao nay la tinh toan
do chinh xac ché tao can thiét cua van, tir d6
quy dinh d6 chinh xé4c cua thiét bi. Két qua tinh
toan ding dé phuc vu qua trinh thiét ké, ché tao
d6ng ho khi kiéu mang, dura thiét bi nay vao san
Xuét hang loat, phuc vu cudc séng.

2. TINH TOAN PINH LUQGNG PONG HO
KHI KIEU MANG

a) Ty s truyén

Ty sO truyén ctia dong ho khi duoc
quyét dinh bai cac thong sb ctia cac banh ring,
tryc vit va banh vit (Hinh 3). Ty sé truyén cta
ddng ho 1a [45]:

o (zz z) (238 762 210) 1
"=z, k) \z59° 747 78 1)
i ~ 11,682

b) Thé tich khi dong dwgc ciia mdt mang

Tur kich thudc ciia mot buéng mang
trén Hinh 4, thé tich khi dong duoc la:

1
Vi = 2.§1rh(R2 + Rr +717) 2
V10,216 (dm?)

. . =2
222 (bdnh vit) ' -

238

B -
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o

T

B bémh rine hidn ti
Hinh 3. So d6 bé dém co khi

210

2r =84,8
-« >

/ |

2R=117,2

h=134

-

Hinh 4. Kich thuéc mét buong mang

¢) Sai 1éch thé tich thuc ciia mang so véi ly
thuyét

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 311+312, thang 142 nim 2024 REE
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

Hinh 5. B6 phdn hién thi leu lwong khi

Khi banh rang @ quay mot vong (tuong
g v6i 10 dm?) thi thé tich can phai dong cua
hai mang la (Hinh 5):

Vir = —
LT :
[

Vir ~ 0,214 (dm?) 3)

Nhu véy, so véi tinh toan 1y thuyét thi
theé tich khi dong dugc thuc té ciia mang da sai
1éch mot lugng la:

TV @)

Nhan xét:

Thé tich khi dong dugc thuc té cua
mang 16n hon thé tich khi tinh toan 1a 1%,
nghia 12 dong hd c6 sai s do 1a 1%. Noi cach
khéc, mot luwong khi da bi ro ri ma khong duoc
dong trong sudt qua trinh do.

Putng vé phia nha cung cép thi day la
diéu bét loi. Do d6, ta phai tim hiéu nguyén
nhan gay ra sai s6 do ctia dong ho khi dé tim
bién phap khéc phuc cho phi hop.

3. PANH GIA PQ CHINH XAC CUA
PONG HO KHi

Nhu d3 tinh toan, déng hd khi kiéu

mang cé sai sO do 1a +1%. Vay, nguyén nhan
gay ra sai sO do ¢ dau?

V& nguyén tic, cic co cau truyén dong
(bao gdm co cdu bdn khau va hé thong banh
rang) khong gay ra sai s do. Nhu vay, sai s6 ¢
day la do khi ga da bi ro ri qua khe ho gitra van
va bé mat tiép xtic ctia né (Hinh 6). Luong ro ri
cang nhiéu thi sai s6 do cang 16n.

p

Van

Hinh 6. Khe ho giita van va bé mt tiép xiic

Trong dong hé khi, nguyen nhan gay ra
chuyén dong clia mang va cac co ciu bén trong
chinh 13 ap sut khi p. Ap suit p mot mat lam
cho van quay, mot mat no cling gay ap luc 1én
bé mit trén va bé mit dudi cua van. Khi ap suat
p tang, p luc 1én bé mat trén cua van ting, c6
tac dung dé van xudng; nhung dong thoi ap luc
1én bé mat dudi cling ting, c6 xu hudng day
van lén, lam cho lugng khi ro ri cling tang theo.
Vi vay, ta phai khong ché ap suat khi & mot gia
tri ndo d6 dé cho khe ho giira van va mit tiép
xuc bang khong.

Gia sir khe ho giita van va bé mat tiép
xuc 13 z. V& Iy thuyét, ta hoan toan c6 thé tim ra
ap suat toi vu dé khe ho z = 0. Nhung trén thuc
té, do ché tao, bé mat tiép xuc ctia van ludn ton
tai 46 nham bé mat va do phang, nén du ap suit
khi ¢ ti wu thi van con khe ho z. Van dé ¢ day
13 tim ra d6 chinh xac ché tao van (d6 phing va
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do nham bé mat) dé thoa man luu lugng 1o ri
qua khe h¢ d6 1a nho nhat. Luu luong khi 1o ri
duoc xac dinh bdi cong thure [6]:

Q=v.S (5)

Trong do:

— Q 1a Ivu luong khi;

—v 13 van toc dong khi chay qua khe ho z;
— S 1a dién tich chay tuong duong.

Dién tich chay tuong duong duoc tinh
bang [6]:

S=nD.z (6)
Vi D 1a duong kinh cua van.

Van téc dong khi duoc xac dinh dya
vao 4p suat nhu sau. Gia sir c6 dong khi ap suét
p, chdy qua khe hep co6 dién tich 1a F. Ag sut
kpi sau khi di qua khe hep 151,p1 (cac ap suat khi
deu tinh theo gia tri tuyét doi). Luu lugng khi
chay qua khe hep 1a [6]:

k+1

= SR H

Trong do:

-p,vap, ladap suat khi tuyét ddi trude
va sau khe hep;

— F 1a dién tich khe hep;

— 113 hé sé phu thudc vao ban chat cia
dong chay;

—p, lati trong ctia chat 1ong;

— g la gia toc trong truong;

1 C
—klaheso: k =&
N r /CV
— R 14 hang so6 chat khi.

bat p = p, - p,, ta dugc cong thirc xac

dinh vén tdc dong khi chay qua khe hep (tinh
gan dung véi chat khi 1a khong khi) nhu sau:

v =320,/p (8)

Vay luu luong khi ro ri 1a:

Q = 320,/p.nDz 9)

Nhu da tinh toan & trén, dong ho khi co
sai s0 +1%, tuong tng v&i luu lugng khi 1o ri
1a 0,01 m®. Ta co:

320,/p.m.D.z = 0,01
0,01

>z=—
320,/p.mD

(10)

Tuong Gng voi thong sb cua van, ta tinh
duoc:
¢ z~4.10°m =2um (11)

Nhu vy, khe hé giita van va bé mit tiép
xtc la z = 2um da quy dinh d§ phang va do
nham cho phép ctia bé mit van la:

z < [d6 phang] +[R ] (12)

hoac:

z<[d6 phing] + [R ] (13)

4. THAO LUAN VA KET LUAN

Khe hé z duge tinh todn véi chit khi
& day 1a khong khi, vi thé d6 1a phép tinh gan
dung. Voi khe ho z = 2um, cong nghé ché tao &
nudc ta hoan toan cé thé thuc hién duoc, nghia
1a dong ho khi hoan toan co thé san xuat trong
nuoc.

Viéc nghién ctru, tim hiéu thiét ké cua
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déng ho khi kiéu mang, dua trén mo hinh G1.6
c6 y nghia thyc té. Tir nhitng tinh toan dinh
lwong dong hd khi cho phép danh gia do chinh
xac cta ddng ho khi. Nhiing két qua tinh toan
nay cho phép xéc dinh sai s ché tao cia van,
bd phan quan trong ciia dong hd khi, quyét dinh
dd chinh xac cta dung cu do.<*
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