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T2 ABURMSCGI B 55 SR T R R ) A 1 R SR IR TR R ERAR [ RS BE 5 o iR B
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Aei~ Aey Fl Aae Aey BITHEJEFL R ARE A RUESEME, R2A (3) #1 B i fHCh
Loy, SNSRI S, Ay ~ 2.5AT arcseco Aes IEELTRIG T B ZE ATy, Acy HIR/N
MG AT, HK, E5FMA Aa MK, PG AI A BRI USRI, L0456
FRIC T A BESRIF S HL Acyo

H AT 4R 38 18 5C T R A R 70 20 4 25 A 155 DU B 25048 3R 45 Ay 1O STHR Fh B0 JAR IR &5
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Ar = % - (T(t = At) = Ty) - (hs - sine) +
Yo - (T(t — Atn) — Tp) - (hp - sine + hy, — 1.8 - hy)] (5)
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Haas 55 N2 H I [B)SE IR THEEARE R o, TR DN VBT Mstic s M SEIR S, kb 1
BRI E 5 R e BE R, AR ORI IR . Wresnik 558 AL
Onsala 20 m BB FIN R, BT HUr il PEBOR, #5745 Hyil B2 5 PRI P ) oK 3R



14 £ W PIRRTL B BT B A T it et e 81

RiEA, B

i %
(2short—(i—3)-d) . (Zlong—(i—j)-d)
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BT A (1) WER ARG R LSRR, IR T 23 NSRS (W 9 FiR),
3 TR R RO T S IR KPRV BT 1) R ST 2R T AR EE b, R s )
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H P R D2 K T4 T 30 m F 5 LRI B iR B S e i SO (BT BIMA 6 m fI 5
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x1 HoSBBERBEREEESEER
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ATi(t) = AQi(t)/ciM; (8)
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X, @ R REE I, ¢ NHRE, M, AHEBFBIFRTTE, AQ(t) NIEHIA
o REEEFI AL R TT A TE AL T B FOATIRERST, X NLFRI RS AR A 7353 A «

AQcp(1,2) = kF1 AT /d1 > 9)
AQcv(1,2) = AT/[h(ayv™ + as| AT|?)] (10)
AQ(1,2) = eyasa Fy (T — THp(1,2) . (11)

AQcp(1,2) AR AR 1 F1 2 Z AL T, 5P NIREEES di o\ T2 AT, B
AR Fy o FIA R #AE S Rk FK. AQcv(1,2) NUATAR (lH AZSR) NEN AT
ANV 1R 2 E] R RS R, BIEO R . A (10) oo ATRARIREEE : ay Al ay A
a1~ ax = 1 a~0.66, 8~ 0.33; h NSFMIRTTUATARA G R EPY . AQ(1,2)
PIANIAR 1 A0 2 Z (R RO IR, ] 11 o, BRSTS I M YERIERES s, RTIEAR Fy M Fy.
T Ty ATy T By FH By BRI e RIS ap MG, AN (11) 1 o 25 —BUR
WRFEH, 0=567x10"° Wm? k™, ¢(1,2) = (1/nF1) [ [p,[cos Bicos Bo/s?|d frd foo

REGEN) B B J2 H 5 o] PS5 ) A% 3007 SRR I L ORI IR He e 3R A 3L
ELFE R BRFRSS « R AR S A TR 5 5 o PR S o H IR S o 32 B IR B ey, KU
S 2R 1 ST A I A A o T B ) S MR T PR R R 2 — o 1A (9)—(11) A4,
RE A B ETHR L, BIIAEGIRE Ta (t) RAERIHRE Ts(¢) AR SHRE To(¢) K
TEOTIRIE S(2), R REE IR E B S

FEVHERR T, TREGIRE T BERT LI S0 S BRI, aT Ll 250 (12) i)
24 WA RIS A 3R . KR AT BRI 8~13 um MZLAMER Y, 55T
FEM . TERERIELL R, BH I Ts(t) = 0.0553Ta (¢)223; —fIHH T, Ts(t) AR
(13) THEL, SOMRSEPRI LA o FEWF TR U X RS HIRI SIS, Ts(t) S2br Bt 2
i (11) P Ty MUTHARST 2 SIEIR A R E, RiLERE A (13) HEL

Ta(t) = Tao — 0T coslw(t — ta)] (12)
Ts(t) =Ta(t) — 0Ts (13)

ﬁl:l:l, w = 27'[/24, TAO = <TA(t)> %E%Zig/ﬂ%.g, 5TA %{EE/E“:AWE{E7 ta %ﬂ:ﬁ/ﬂ%}g%j{
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Body 1 Body 2

B 11 EEstLEm sk RREE

{EL AR TR AN T 14 12 BB RE, 675 ~ 10 ~ 20°Cs

K BH % 5k i o I TR AR 2 77 R AR A AL B AR A T AR 4K, [R5 52 )2 1 A7 AE = R HIAN [F]
FRCBA PRI 520, BT DA BH 4 S 140 5 M 2 R 2% 225 A6 4 0 r FRT X o 8 o K BH A S35 X BH 5 67 £
A R, JIAAYE T BRGNS T7 10, FE A - I R OK PH G 9 55 % A O, Xt 2 5
R A (A R K ZE R R R KBRS B A T AR R an A 5 (14) P, KRR B4R
S TR AN A S (15) Fios.

sin 3(t) = cos H(t) cos p cos 0(E) +singsind(E) (14)
S(t) = Sp(1 + d)el=B/smpO) (15)

X, Ht) WK o NHMBAEE, §(F) ARG, R ES L5 RETFiHz
B () Je ffs Sy ML NS IEE, Sy ~ 1300 W-m?; d T B R, d ~ 0.1; B NEW AR
#, B~0.1.

IR R LR AR oy AT I VRS O K BB AL, R RS ML HE 2 AT A
T R PR R (AR, A A TR K, R ECR EUE T RIEARK AR

BT RER A ML A E B0, B BUERIIE A =200 =0 8 S v B 3R S 0 4 40 7=
A AN ARG TH R R R IR FE Y 40 A s G AR BE I 51 ) R e S5 K ) AR T,
J IR REGPERE RIS o E1XF 3R AR FE 2%, Ao B 7 v B 4R A BR G IE AT s
ik

A BR IGIE AT DL BECOK BH NS 75 [ 76 P4 3 1T 04/ 3R Tt n — 35000 77 ) M+, (EANRE 5 8
SERIE S ERS, AREARE AR T 17 E BT AR IR X IR S K R R 2k g, A
PR A AR BHAL B & R 25 AR B AR T ARk, [R5 8 R A 45 A B B2 I 5% R 1 5
Wi 7EF A PR TG0 RER S BEAT AT, T5 B e gm BT, R 45/ B IR IRt
AN

HAT, 905 WX 24 VE RE RS T B 45 MO0 R BHAR ST . 236 e 0 B R 85 K i s S L 1 f 4k
PR, [FII REAS 5 FEA LR R I HY, SR TH S AN AR B AR 1) 5 v (R B 29 A e TH 5
SERIPITLE SA orA, AR TR B R R SR O SR, R I n B A PR e Y Bt
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Xt R v LA e B g, IR R R N R K 2 —, IR R 1k
AA AT B R VSR, H AT, KRS B B i) IR T 7 M 3 R M s 1) B R S
FORPRIE A, X BUA IR LE R A L . SEI AL 7T 3 T 58 i 25K

BARIE VA RA R KR i B 85 (R M i 78 H 23 A5 2 AR, RIS 1 —E it
HAA V2 TAREFR E e B AIRATL T, 1EE YV OLUN 10— it iR 8 o 4 5 IR 7T
R AHT IR T ] o

(1) il P20 R 7R S5 L B 2 5 ) R ) 2 LA 355 24 SO B2 AR A il 2 5 % R ATL i P2 AR AL
o BISIRR AR P AR AR AR T, A AR TS SRR REAN[R], 3 4 7 A S5 T T T 43R 2% 5
IR BB E 2 SR IR ZANE R 2 T2 S T T ZR A5 M AT AR L A BE MR AR A = T 30K
2 AT AR ZE o 39 50 U0 BE AT £E R A RS R S AH X 25 2 fdf o (R ) R, T 2 75 9T RASR
FREERR R ZE . IRFEMA FE SR I Fa 1) 1R 22 /2 IEAE B FURB TR I 1), m] ARG & il R [8] 73 # 48
DR ZE s WIS B Ay X T 7E 1R 22 HO R H I B 19 218 R R T2

(2) PSS P A I B B IR 3R, AR AT A A I AN RE R 5 B L IR AL, 38
7 B 285 B8 XU 2R o R i 52 0 LA B o P RS P B A PR R A, T o 5 5 i K
S PO BRI B PR P 45 JE B IR R T Tl

(3) =SS T B S5 K PR S R B o SR A R S St T o6 450 ) T i P2 18 5 PR KRR
b7 TR BN BRI B B I AR A B B 55, “ORBH AL A L b A BN FL

(4) KRB BRI G 20 M P B AT 78 05 80 AE % B B BE, BRI 7T b g S AR
I PR T AL AT 8L, SEAR T FE b 52 i B2 A TS 2 S 0 (1 PR AN RESRAS A 81T I TRLEE S AL
W7 R R T A A N S B HE R L 4%, e A PG | SIIR ANARILLE 72 07 i O 3 A 2%
ZE G AT RERA M A T, B AZRE AR R TT A A

(5) LB LA R PR R o BUARIR T VR AR A [ R IR I A (AT R AR AR AL
o T DAY SEI6 IR 25 R e S A R, ITIEEAT AT, (B, sebr B R AA
AN [FIIR B B ke (AL, AR IR SEIRE IE B%2 ARRWF FE P il A0 2% FE ) 1A iz —

(6) K75 L Bz B3 A A (0 BE RSSO Fe e, ZE R A IROT ARt AT IR it B 5
i B2 R 7 U E S S AR P 8] B R A 5C R AT AN AAE ] 2 3 LA 30 P AR PR B 2 R
RAGIY T A I 3 R

Buigt
e P A B I R SC 65 R AT T SRR A S AT UK B R B 5 A M ) U R
28 T IR T SR SCIB B R b R B 4R 4 1L RSB A8 B T SRS R ol oK
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Progress in Thermal Analysis of Two Types of
Large Radio Telescope

FU Li

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, 200030 Shanghai, China)

Abstract: The accuracy problem of radio telescope is always a hot topic in international

astronomical field. The temperature-induced deformation is not negligible for observations

at millimeter wavelengths. It is difficult to precisely analyze and effectively control because

the effect of temperature on telescope is time variable. Consequently, developing thermal
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analysis is significant to improve surface and pointing accuracy of radio telescope.

This paper reviews the progress of the thermal analysis of two types of radio telescope
(primary focus and offset feed antenna). Theoretical, experimental and simulation researches
are introduced. Moreover, we concentrate primarily on the general situation of the theoretical
research. According to the different temperature loading cases, the theoretical research
includes the error correction methods of focus and pointing. In addition, the time delay of
very long baseline interference is introduced. The results show that every method correction
achieved desirable effects. Aiming at the different correction methods of error, two schemes of
location of temperature sensor are proposed. Additionally, the advantages and disadvantages
of the finite element analysis and node network technique are also introduced.

Finally, the new research direction and priority research contents are previewed. The
problems of wind coupled with temperature, real-time control and random temperature load

will be focused to research in the future.

Key words: radio telescope; pointing accuracy; surface accuracy; thermal analysis
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