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Fig. 1 The cabin temperature curve measured in test flight of some type aircraft
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Fig. 2 The block diagram of cabin temperature control system
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Table1l Step response performance data of system
# ik Ty b J Ocmax T s % Atg T Tp #
% #H 90 5.87 ‘ 96 2.97 220
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Table2 Dynamic performance for various cabin time contant
Tcﬂ T’ #? e,;m:x T % Atp T TB B
240 80 6.42 114 3.51 170
480 110 5.61 87 2.7 270
900 150 5.27 74 2.4 450
1500 200 5.16 72 2.35 > 700
3 FTRZAZHEEHFISER
Table3 Dynamic performance for various amplifier gain
Kun T, B | b T °o% | Mt Ts ®
6000 100 6.04 161 3.24 230
10000 90 5.65 88 2.3 190
14000 90 5.55 85 1.9 180
K4 FTRSEFANFAMER
Table4 Dynamic performance for various relay A
A ®K Tp B femax T o % Atp T Ty #
5 20 5.49 83 1.93 180
9 90 5.76 92 2.58 200
13 90 6.05 102 3.25 225
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Table5 Dynamic performance for various duct time contant

T.i B ! TP B ~ 9¢mu T o % Atp IC ‘ TB £u4
0 60 l 4.12 37 1.8 160
20 90 5.87 96 2.97 220
40 130 r 6.86 129 3.87 280
%6 THRERARKMEEHNHSER
Table6 Dynamic performance for various gain of
delay nagative back feed link
K,l K,z ‘ T, F i Bcmax T g % Aty T Tz ®
0.0017 0.0017 100 8.53 184 3.53 200
0.0035 0.0035 100 5.99 100 2.95 220
0.0083 | 0.0083 150 5.12 71 2.3 490
®7 FHRBEGRBuFE¥ETHHSHR
Table 7 Dynamic performance for various
temperature senser time contant
Te i3 ’ TP 3 ‘ G;mll c ‘ o % Atg U TB v
1 90 5.76 92 2.64 250
3 100 5.99 100 3.11 210
5 110 6.23 108 3.56 200
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Table8 Dynamic performance of system

for a set of better parameters

T, B ] O.max T l o % Atg T T B

180 i 4.65 \ 55 1.33 >100
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control system with correction link (—)
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control system with correction link (=)
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Fig. 7 Corrective result for bleed air pressure disturbance
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Fig. 8 Corrective result for bleed air temperature disturbance
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STUDY ON DYNAMIC
CHARACTERISTICS OF COCKPIT
TEMPERATURE CONTROL SYSTEM
Yang Shaozeng and Wang Jun
(Beijing Institute of
Aeronautics and Astronautics)

Abstract

Cockpit temperature condition is one of common and important factors
which have influence on pilot’s efficiency. A mathematical model of the
cockpit temperature control system(CTCS) has been established on the basis
of theoretical analysis and experimental data. According to the theory of
automatic control the dynamic and static characteristics of CTCS have been
calculated and simulated by means of an electronic computer. The effects of
each parameter on the dynamic characteristics of CTCS have been studied
systematically, and a quite good combination of parameters is provided.
Finally, improvement of CTCS has been investigated and the results of cal-

culation and analysis are presented.



