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The paper by Tyagi and Schmitz (2025a) presents a reformulation of the classical momentum theory
optimum rotor problem using the calculus of variations and closed-form integrations for thrust and bending

moment coefficients. This paper{Fyagi-&—Sehmitz2025a)revisibs—thecomment examines these derivations
within the physical and mathematical limits of the one-dimensional momentum theery-problemfora-windmil

{rea—wind-turbine)-with-apparent

evelopments consist of algebraic
manipulations of Glauert’s induction relations. These include polynomial expansions, rational simplifica-
tions, and repeated applications of L’Hopital’s ride—may—sugsest—an—air—of-analyticalsophistieation—Yet;
#-isHttle-more—thanaformalre-derivation—that—deesrule. These manipulations change the algebraic form
of the standard relations but do not el&rrﬁymodlfy the structure of the underlylng phyﬂ&%}—pﬂﬂelp}eb—fef

sind-turbine-engineering-momentum equations.

The authors-first-examine-the-condition—where-the tip-speedratiopaper begins by examining the behavior
of the model equations in the limit A — ocoand-thenfindthepower—eoetheientand evaluates the resulting
expressions for Cp

In the low tip speed ratio limit (A — 0), the authors next derive exact integrals for Cp, Cr, and Cp, using
repe&teéﬁpphe&t}eﬂ&ef—ljﬁeprtal—&ruleunder that hmltlng assumptlon In this hrnlt the Glauert relations
give a’ — 0. Because torque is proportional to zes ¢
eorrect—thephysieal-eontexta’, the torque also approaches zero. The mechanical power coefﬁ(:lent Cpis ag&m
%&Héafﬂetrta}IyLﬁawed—hrproportlonal to torque multiplied by the rotational speed, so Cp approaches zero
when a’ approaches zero within the axial plus swirl momentum model. Any expression predicting nonzero

power in this regime;—theturbinelimit is eitherstationary—operatinginconsistent with blade—stall—or—in—a
transient—startup—phasesthe angular momentum balance on which the model is based. This inconsistency
arises from evaluating the model outside the conditions underfor which ne-meanineful-poweris-extracted;
s e e e e e s asstplions are cheeeeedbe e s e e e Ll L
t&rbme»behavesmere&s—sr%&gh-&r&gdeweevahd rather than aﬁeﬁergy-extraeﬁﬁg—t&rbme—rt—eper&tesﬂﬁhe

.the algebralc mampulatlons themselves



peé&WThe paper next derives hmltlng expressions for C’p, CT, and CBE nray—be—formally
“pew’—in elosed—form—->Stitl—theythe limit A — 0 by repeated differentiation of the numerator and de-
nominator terms. These limits follow from the mathematical continuation of the steady one-dimensional
momentum equations. When A is small, the flow around the rotor is typically separated, unsteady, and
non-axisymmetric, and the assumptions of the actuator disk model, namely steady one-dimensional uniform
flow with a constant pressure jump, are derivednot satisfied. The limiting values obtained from the continued
equations, therefore, describe the algebralc behav10r of the contlnued model but do not reprebent the behav-
ior of a rotor operating under 55 a5

%hefefefe—f&eﬂlr%fme»ﬁf%hewﬁﬂveﬂae&such condltlons

AddiﬂeﬁahsmesﬁﬂseThe Calculus of variations derlvatlon in the pfeseﬂ%&%}efkef»%e&—fesu}%s—Seve%a}

_.... Hae—n a con H A 4 I

exp}aﬂ&ﬁei%%deﬁv&b}eﬁ—%}&ﬂe%ﬂ%ﬂeﬂ{fefmﬁeeﬁ&paper reproduces Glauert S optlmum loadlng con-

dition. The resulting third-order relation is identical to that obtained by extremizing the power coefficient
subject to the one-dimensional momentum constraints. This equivalence follows directly from the structure

of the classmal actuator dlSk formulatlon Because this pme&ee%ed&ees%%&ﬁbp&reﬁey—&ﬁé—repfedﬂerbﬂw

that-the-authersspeeifieallyemphasize-drag, and steady uniform inflow, the resulting expressions apply only

within those idealized assumptions.

%hemede%sﬁﬁﬁﬂfﬁpﬁeﬁﬁﬁhyﬁeaﬂy%feakde%The numerlcal constants appearing in pfeelsekyiﬁhe%&fegieﬁ%
where-their-work-attemptsseveral equations, such as 2.5457 and —13.3272 in Eqs. 35, 48, and 50 arise from

evaluating the closed-form antiderivatives at the lower limit = 1 — 3a with a = 1/4. Substituting x = 1/4
into the polynomial and logarithmic terms ylelds the reported constants. Providing 1ntermed1ate symbohc

these values directly.

Binallyi
The high and low A regimes considered in the paper correspond to conditions where at least one as-
sumption of the one-dimensional momentum model does not hold. At high A, the swirl component of the
momentum model gives zero torque, so the model predicts zero power. At low A, the flow is impertant—to
nete-that-the-eentral
There is substantial overlap between the derivations, eeefficientpolynomial expressions, and eenclusions



efintegration procedures in this artiele—elosely—matehpaper and those in a previously published and pub-

licly accessible conference paper by the same authors-in-a-publiely-aceessible-conferencepaper (Tyagi &and
Schmitz, 2025b). FhatThe earher frubh&heépaper contarnb many of the same mathematrcal developrnents
Crtmg thrs prror work SS S yhie v > o v 5

help readers follow the developrnent of the results.
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