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A mathematical model of the alveoli based on the
scaling law of mammalian anatomy
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HFLENY O B R MAE D 3/4 FITHHIT HH
EiZ, a3y bbbk (1984) OEFEETHEHAIC
720, YABARY =K ((KEONFFE) TRINDA
F—=U2THO—~DTh%, BFIT ATP 45k 1EH
ICHREARFIRTH 20, EARNOEEZHEEITE B
BETH D20, EmiEEHZifird 572012, I b
32 B U7 NOHEAHIRWRFEDMAGI AR ETR D,

NGNS I AR Y ETREZERT S A7
Ll WRER RS AT L EMEBRES RS AT LN S MRk
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D DA A DR & T3 TH THROEICHRET 2 K D RkGH SN
T2 (Weibel, 2000) . MHFLEN 2MITDNT, M
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T, DY A ZXN—ETHZERET D E, fifdD
REIIR A L2 D,
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& ORffiEid, HifasE & TN 28 S N2 IREEIC
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W5, Mg EoFid, MilEMimEE 5D KS &
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DG ZBTRIT 5 &, s il 28k
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v =3.20x107 M, (7)
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Hend, LiA->T, FildgiZiAd 2R b
DAL (Nuw) 13,

N,=N,/6=2.55x10"M,"> (12)

&35,
Holts i, (1968) &5 &, LHHEO YO AKY
—3L CO (ml/sec) I3,

CO=1.18x10" M} (13)

ThHDT, MEBRAROEMIRE Fu. 7205,
EMIMEMCRATSMARTEH S, TOHEIF.

F,=COJN, =4.63x107 M (14)

EERIND,
fiilzE o 6 fOB &I, 37z LTI ZEST
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i (Fo) 13,
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Alveolar sac
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=V [N, =2.09x10"* M7 (6)
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FIZ & 2 BMIME & ORI T, BRSNS ik
N bR FE IR S i~ JEHIC K o> TR ET
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MU —XEfifanesgEoNX B) E2HWT, filg
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. (18)
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ZZT. Vi Vo fid. iK%,
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(19)
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ZZT, aldX (6) ZzHW/=,

Xz KB (A8) &, FHRE TR il 5 HE Va
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L. 55813 0.78 £ 0.797 ThIMhDEE > TN 5.
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. 20
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— 5 Tld, ADOLBIEOIEGMEE Ve, 151 6
M550y RLEEPATVEOT, & (200 &0
RDIMEIE. 7 QBRI HFICA > T 5,

s & SOk fE

AWFZE CTROZMfifako o ARy —X 4 2
WT, 65kg DE MZDOWTHNRTALD., TOHA.
SHEAE B, N4 = 5.16x10° = 516million (Imillion =
100 73) fl&78%, Ochs D7 )—TF1T X 5 fEils - #
MFERIBIEIC K D & A 6 4 D S5 il i 03
480million (#iPH : 274-790million) & HHE TN TW
%, BADEFTIVEDERIN 7% LD, 7))V (F O
AR U—K) OFEHEEZRT —DOINEF A 2,

BRI —B{LRFSE L pH

Kz, Wil R Va GR19) & e kiR Hhi
(Veor =4.87x107 M, ml/min; Schmidt-Nielsen, 1984) %
FAWT, BRI D —Ffb x5 E PCO2 (mmHg) & Ifil
WD pH & RO TH B,

PCO, =863xV,,,/V, =372 (21)

Z T e B OiEE 0.797 & R bR STk
wDIEE 0.76 D, — 0.037 I2DW T,
M"Y = M)™ =18 U TEHEL TWw 5, Bk ®
TRRACIRFR S E D LA IREIL. 40mmHg & TN D
N, 37.2mmHg [TIEH OHIFH & WA 5,

KIZ. pH 3. Henderson-Hasselbalch DX (22) TH-
ABN5,

pH = pK' +1og[HCO; 1/[0.03PCO, ] (22)

pH =6.1+10g[24]/[0.03x37.2]=7.43  (23)

E718%, TI T, pK TeBE R Mmikh OERE A
> 24mBq/l. EfRERR% 0.03mEq//mmHg Td %, pH
= T4 3AEHAISHEHPHICDH 5.
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137~ 73, 2016

IV EEBOMME S IC3EEEL D, #7EL. il
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B B0 L IV B 2 )N 5 A — &1 M PP g
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WOH A LI TiE. WEERIAKLT 222y b
ME—THZDT, HOMES LFICK>TH 1 X &
2L TWwbZ &iZ72 5 (Takahashi, 2014), 4t DFERE
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