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Calculation and verification of the CTF coefficients of hollow block
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Abstract; The s-polynomial transfer function of hollow blocks is obtained from the theoretical frequency
characteristics, and the Conduction Transfer Function (CTF) coefficients of the hollow block are derived
from the identified s-polynomial transfer function. The dynamic thermal experimental results of a hollow
block are used for validating the results by using the CTF coefficients. The comparison shows that the
surface temperature of the hollow block calculated by using the CTF coefficients agrees well with the
experimental results after the boundary condition tends to be periodically stable. The results further show
the identified s-polynomial transfer function as well as the resultant. CTF coefficients can represent
accurately the dynamic thermal characteristics of the hollow block. CTF coefficients is an effective approach
for analyzing the dynamic thermal characteristic of hollow blocks.
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Fig. 1 Structure of hollow block (unit:mm)
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Table 1 Material physical parameters of hollow block
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Fig. 2 Air Temperature of hollow block inner surface and outer surface under different experimental conditions



62 T REHRERE A

% 38 %

4 FERIHH

S XS O BRES R CTF R80T
FEER M 2 Fron A CTEF R80T LR a0
B g AR R T IELBE o 32O T R BRG A 1) A R R L

S S S
Sid. Dide >Lds
= 1.568 9, RPZS.00 i) B85 4 114 PN A1 3% T W = A5 3
PR B IR [ 4% A = 38 pR RIS 55 1 45 0 W) B 1% 1R 1)
AR RS

H1.5689 W/(m* « K), H

x2 ZOBIBH CTF RE
Table 2 CTF coefficients of the hollow block

K ap by Ck dk

0 7.769 958 0.006 461 7.769 958

—

. 000 000
1 —11.610 725 0.135 540 —11.610 725 —0.997 088
2 4.679 433 0.176 068 4.679 433 0.229 486
3 —0.493 46 0.028 128  —0.493 46 —0.011 637
4 0.001 782 0.000 417 0.001 782 0.000 036

—0.000 376 —0.000 002 —0.000 376 —0.000 003

5
Z 0.346 612 0.346 612 0.346 612 0.220 794

PR 2 0 ) R A Al 3 S, 25 0 R 9 S SR T
S P b AR A L RO A A I A IR A A
JEAR /IS AT AAE 250 i1 5 N A0 2 10 b 199 7 298
PRSI N AP R IR . ER 2 BT i AR R € i 5
FMAERT R CTEF REQL TR 2250 B R

70
60 F . ~
/ /

30
0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105110115
5 Tl /h
P
(a) LK1

(a) Experiment 1

W — ShREERE (expl) - SPRBEREE(CTF) — WREERE (expl) - R (CTF)

WA HNRE I 5 S0 50 25 AT H . Wl 3, 41
TR Z 23 O ) B 9 A1 3% 18T AR Y 28 A0 B 0 R i
) JE PR RS 30 3 28 0 B BRI £ SO A TR0 AR
FEARAS S R CTF 31808 F0 52 50 00 38 B 72 7 10 h
BEARMES . 10 h ZJ5 W& 12 520N, ASH S
RN CTF 2 500k F1 52 56 459 2 19 25 .0 1) B
PN A T I R R AT REAR 4 W) . BOAET 10 h
25D B ) B 25 L it R AR R R, B KL B 10 h
ZIE P E B B 25 R AT . SEER 1 L, A
e A F T U BE 1 CTF 3 85 i A0 52 56 00 3 {8 i K
fixfiR 2N 1,66 C PR R2E R 2. 78 % . b
20 0.85 Crzs.L ¥y il g CTF 115 1(E
0 S 06 000 e K 4 X iR 25y 1. 46 C LS B A X iR
2 2.39% ARUEMZE A 0. 71 C, SLE 2 1,550
Wyt i B CTE 355 A1 5 56 00 3k Je K 46
YRR 2.62 C B RER 7. 17 %0, br TR
2 1,28 Ciza iy LR CTF i85
S W e KA xR 250 1,45 C P H R R 22
F2.70% FEMERZE R 0. 78 C, z5.O e N 43
TR EE CTF 55 (R RS2 56 W0 3 (i 1) 1 1 4R % i3 22
B/NF 8% ArtE w22 /NF 1.5 C L iR 22 0 76 nl 42
TRV N . CTF T 5 ok i 25 5 0 50 50 2%
1 H A B, AR SCR I CTF R B0 25 0 i B 1 30
AR T LR TR SR = ORS BE  FHF 0 A a0 B
114 e A2 A ) 105 ] B

40
0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105110115
i /b
(b) 5£%:2
(b) Experiment 2

B3 FAELEFHGT CIF REEMIBRBIH = OBIRA I REIERE 4%

Fig. 3 Temperature of hollow block inner surface and outer surface obtained by CTF coefficients method

or experiment method under different experimental conditions
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