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Mass Flow vs Volumetric Flow Measurement — Fundamentals of Industrial Flow

Measurement

WD LS),SO)’L\.H ©los,9l8 o3lgils asinds b m_dot = rho x Q eslw all, |l

m_dot =rho x Q

DENSITY VOLUMETRIC FLOW

rho [kg/m3] X Q [m3/h]

!

MASS FLOW m_dot [kg/h]

oo2> 23 9 Bz (e o abyl) — ¥ Y

Sl g5 Igixo prbus ©Sb Xiww 8yl

September 2026 — \¥Fod ;gJ 50 LEVEL 1 Rev00 NICO-EDU-FLW-L1-008-FA

nikaansanat.com Gleoygls cuzino S Sy



S Es s Ly T ¢
LEVEL 1TMASS FLOW vs VOLUMETRIC FLOW G298 )l 38 Ljgol acgazo NICO

Tz (2> 1

)Dﬁ.ao >y i UJS )g.bd.g (F|OW Rate) o :C;é) JU[EnY. - ro.\é S b (PO (2D 9 (O) (2D auwlso j| U.u.u
Wols obj 9> @ plgine Iy )lase a>y aS Cuwloepl diiwe (S0 jguc Eb.o.o SOl oley a=lg Hd (Jlow

D300 Sy dae oS e Sa )y j2 bj 90 el 9 — e3> VL) 9 P> V) — 25 Yl woldie

rCailgi Aulgs Loissly oyl a=lao I uy

> xusgi |y m_dot = rho x Q alayl) g 23S gy ) oy 23 9 o> 2o -1
il e 95 ol Ol LBl Uy (B2 b 3oSy -2

2695 1) @2y byl )55 9y Ul a2 g 3> el Jlop/ )l 6buwl ez (23 jl) =8lg ez (25 .3

D
IS oz 513 b loelaS o 1)1 s Goyz 2> @ loxihé elaS a0sS; 4
DS @i |y — Gigyaw/ oz b ) 5oy Eaiiae — (D 625051301 (5,9Ld (gldoslgils IS aiuss .5

D 2l (50)> (9D Epdiuo 6256511 Lg) vlgicas |, Coriolis ogp80 Juol .6

Ll M3/h ol ) 32lg — 35S Hgae ghido S jl (loj 32lg )5 aS cuwl Jbuw px> (Volumetric Flow, Q) ez (25
Jbow S5 gl e 9> ol kg/h ol 2l a2l — 3Se ple 32 ©U; b |y pogde pleo (Mass Flow, m_dot) o2 (2o
ol 0328 loj8 )5 aS — S i Jluw B aSiT axoeds bol a5yl eiglds po b coll cyps Sy hibd ol JB> L

S o5 gy HlwSy Gliawld 505 sac g5 ¢l — Litwl

Gl pgo Cumiuo > julai il > — NOTE
U.Jl.n.wl.‘zo leb_"> 8] .\J|9JL,¢O — )l§ D) Ui’J)b’g ‘oliim &o)yo b.:b.w L).AB)g o.x,pl.’: lJ — u.AAS 9> U,g| ULuo oL,:L&I ul.’>_u|

..)JSUA )lJ Y0 )’| |) U.J.)Luu )JLOJ oD Loi.cbb D:?l Y IWIST SV @|)3>| G b ‘LS)L?J LTJLM.\DLD)Q.»D W) 69)')3 ) ).S.o.u.\.>

o

s> (Volumetric Flow) oz (35 2

e Cawd @ Jluw bungie cucyw )d 0by> H9re ghiio phuw 0pd jl ez

M Q=Axv
m3/h, m3/s, L/ o> 2 Q
min
m? Obyz youc ghdo zhw A
m/s &hio ¢l ) Jlw bawgio cgpw

2/13 dxdio NICO-EDU-FLW-L1-008-FA | Rev00 B85 Il L6 Lol dcgamo



LEVEL 1 @48 )lil 8 Yjgel acgamo NiCO

VOLUMETRIC FLOW THROUGH A PIPE CROSS-SECTION
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MASS vs VOLUME — WHY DENSITY MATTERS

LOW DENSITY FLUID HIGH DENSITY FLUID
rho=0.8 rho=2.4
(relative) (relative)
same volume -> mass = 800 kg same volume -> mass = 2400 kg

SAME VOLUME, DIFFERENT MASS — density is the link
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m_dot = rho x Q

DENSITY X VOLUMETRIC FLOW
rho [kg/m3] Q [m3/h]
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MASS FLOW m_dot [kg/h]

2> 23 33 B2 Lpsols Wygod oy (o abl) — P YSib

B o o oo o

x> Plee Loy (20 ) by dg) b S, ;> 1000 kg/m? (85 L,]li? 9 10 M3/h Loz> (o> L Ol :aliwwe Wygo

Sl

m_dot = 1000 kg/m?3 x 10 m3/h = 10 000 kg/h

.l 10 t/h L 10 000 kg/h Jslzo o2 (o 1z

218l 0 @l wdlaio Gilbkas HLid g Lod 65 5> wnleslo Sl 6yl 3 oS yebplas — xbb el Luyds Juw B2 iy
g Lol .35 (6)505 IS 1) o Lyl Olgie g Nlbadse e a4 Culi Cyps Sy b bid oy 2 9 LaR> D —
Sy Uoleo aax) Sy > Blgige Lex> 2 plesd LS Led Culyy LilwSy Hliwl> X5 CueS 95 ¢l Wbl jusie LB

oigliio WolS Loy 23 Joleo 305 alam) 55 g il Loy 23

4/13 d=avo 8295 ,lpl L8 jgel acgaso



- A . P N (,‘
LEVEL 1MASS FLOW vs VOLUMETRIC FLOW &9 Il (8 hjgel acgeze  TCO

SAME VOLUMETRIC FLOW, DIFFERENT MASS FLOW

Q =5m3/h ->5000 kg/h

I Q= 5m3/h -> 4200 kg/h

WATER DIESEL
rho = 1000 kg/m3 rho = 840 kg/m3
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SAME MASS FLOW, DIFFERENT ACTUAL VOLUME (GAS COMPRESSION)

LOW PRESSURE HIGH PRESSURE
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m_dot
Q=83.3m3/h Q=16.7m3/h
(actual volume) (actual volume)
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ACTUAL vs STANDARD/NORMAL VOLUMETRIC FLOW

ACTUAL CONDITIONS (P, T of the line) BASE / REFERENCE CONDITIONS (defined)
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(real line P &T) (defined Base Conditions)

different reference
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FLOW MEASUREMENT
TECHNOLOGY
DIRECT MASS VOLUMETRIC / VELOCITY
(no separate density needed) (density needed for mass)
[ Coriolis Vortex ] [ Turbine ] [ Magnetic ] [ Ultrasonic

each volumetric/velocity technology needs a density value to report mass flow

Coriolis reports mass flow directly from the physical effect it measures
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CORIOLIS PRINCIPLE — CONCEPTUAL

TUBE UNDER FORCED VIBRATION

SENSOR 1 SENSOR 2

phase shift between the two sensors is proportional to mass flow
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DIFFERENTIAL PRESSURE FLOW MEASUREMENT
one member of the VOLUMETRIC / VELOCITY family
ORIFICE PLATE
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TRANSMITTER
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WHAT DOES THE PROCESS NEED?

/\

MASS BALANCE / CUSTODY TANK FILLING / SIMPLE
TRANSFER / COMBUSTION RATIO VOLUMETRIC DOSING
MASS FLOW VOLUMETRIC FLOW
(direct or compensated) (state the conditions)

engineering-level guidance — final selection needs full process data (Level 2)
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Fluid in Motion -> Sensed Quantity (Velocity / Mass Effect) -> Density Link (if needed) -> Reported

Flow (with stated conditions)
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