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List of Symbols

Roman Letters

A
Ac
An
Am
C
Chi
Cro
Chs
Cas

Cm
Cp
Cuf

total membrane area

cross section area of control volume

cross section area of one hollow fiber

membrane area in control volume

solute concentration

solute concentration at blood inlet

solute concentration at blood outlet

solute concentration at the surface of inner skin on blood side
solute concentration at the surface of outer skin on dialysate side
solute concentration in non-perfused compartment
solute mean concentration in the membrane
solute concentration in perfused compartment
concentration in the ultrafiltration fluid

solute clearance

outer diameter of hollow fiber

inner diameter of hollow fiber

solute free diffusion coefficient

dilution factor

solute diffusion coefficient across membrane
effective solute diffusion coefficient

dialyzer efficiency

packing density

solute generation rate

non-urea nitrogen generation rate

urea generation rate

unit tensor

solute flow rate across unit membrane area



Kb, diffl
Kb. total
Ka, diff
Kd, total
K aift
Kp
Kic
Km
Kxr

Kuf

Lwet

Obi
Qbo

Qi
Op
Quf

List of Symbols

volumetric flow rate across unit membrane area

Darcy permeability

solute mass-transfer coefficients in blood compartment
solute mass-transfer coefficients in dialysate compartment
urea clearance

diffusive solute clearance determined from the blood compartment
total solute clearance determined from the blood compartment
diffusive solute clearance determined from dialysate compartment
total solute clearance determined from the dialysate compartment
diffusive solute clearance determined from given KA
dialyzer clearance

intercompartment clearance

mean of blood-side and dialyzer-side solute clearances
nonrenal clearance

overall mass transfer coefficient

ultrafiltration coefficient

effective length of the module

permeable length of the wet fiber

membrane permeability

solute molecular weight

number of hollow fibers

Avogadro’s number

hydrostatic pressure

additional permeability due to the boundary layer

Peclet number

observed diffusive permeabilit

solute permeability in the membrane

blood-side flow rate

blood flow rate at blood inlet

blood flow rate at blood outlet

dialysate-side flow rate

dialysate flow rate at dialysate inlet

solute diffusive mass-transfer rate

ultrafiltration rate



List of Symbols

Op plasma flow rate

Qs substitute fluid rate

re solute Stokes radius

s pore radius

R universal gas constant

Ry solute mass-transfer resistance in the blood compartment
Rp solute mass-transfer resistance in the dialysate compartment
R outer radius of the fictitious annular duct

R module inner radius

Rwm solute mass-transfer resistance within the membrane
R, fiber outer radius

Ror overall mass-transfer resistance of the solute

R; fiber inner radius

Se sieving coefficient

Sm water source term

Ss solute source term

S1 mass source/sink term

Sy solute source/sink term

T absolute temperature

u fluid velocity vector

u, fluid velocity in the radial direction

u, fluid velocity in the axial direction

Vnp volume of non-perfused compartment

Ve volume of perfused compartment

V. distribution volume

w patient weight

Wy net weight loss rate of the patient

Greek symbols

B membrane area per unit volume

A ratio of solute to pore radius

Boltzmann constant
porosity

fluid viscosity

> R 0 =

fluid density



List of Symbols

o solute reflection coefficient

$ fraction of the volume occupied by the fibers

Subscripts and superscripts

b blood

cony convection

d dialysate

diff diffusion

i z-, r-, or O-direction

T transpose of a matrix

Abbreviation

ART Acute Renal Therapy

BUN Blood Urea Nitrogen

BUNi Initial BUN

CRRT Continuous Renal Replacement Therapy

DDQ Direct Dialysis Equation

EKR Equivalent Renal Clearance

ESRD End-Stage Renal Disease

HD Hemodialysis

HDF Hemodiafiltration

HF Hemofiltration

ICU Intensive Care Unit

IHD Intermittent Hemodialysis

nPCR normalized Protein Catabolic Rate

NIDDK National Institute of Diabetes and Digestive and Kidney
Diseases

PD Peritoneal Dialysis

SLED Sustained Low-Efficiency Dialysis

TAC Time-Averaged Concentration

USRDS the United States Renal Date System

VVSC Variable-Volume Single-Compartment

VVDC Variable-Volume Double-Compartment

B2Mm B2 — microglobulin
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