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The influence analysis of temperature on the delay for GNSS
common-view equipment
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Abstract: The time service accuracy of eLoran can be improved by using differential technology, which
depends on the differential enhancement stations distributed all over the country to provide the eLoran time
service deviation information. The time service accuracy of the eLoran system is expected to be better than 100 ns.

The GNSS common-view equipment provides time-frequency signals for differential technology, which puts
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forward requirements for the environmental applicability of the GNSS common-view equipment. As a high-
precision time service device, the accuracy of device delay is related to the accuracy of time service, and is a
core element that affects system time unity and system security. In this paper, the time delay variation of GNSS
common-view equipment with fluctuation in the surrounding environment is studied. The experimental results
show that there is a positive correlation between temperature changes and the device delay of the GNSS
common-view equipment. When the temperature rises from -20 °C to 60 °C, the device delay changes by nearly
3 ns. It also shows that the GNSS common-view equipment can work normally within the ambient temperature
range of -20 °C to 60 °C. This research result ensures the time unification and safety of the enhanced Loland
time service system differential enhancement system. It also supports real-time correction of equipment delay
through monitoring environmental temperature changes and expands the application scenario of the GNSS
common-view equipment.

Key words: GNSS common-view equipment; device delay; National Standard Time

GNSS
lys
GNSS global GNSS
navigation satellite system GNSS
(-3
eLoran
100 ns 175
GNSS
[4-6)
uTC
NTSC 10 ns
GNSS GNSS
GNSS
GNSS GNSS
GNSS
GNSS GNSS

GNSS



3 GNSS

155

1 GNSS DEHMZFZTIERIE
GNSS
GNSS
GNSS
GNSS
[7-9]
GNSS
GNSS
1 A B
GNSS i A
A i
A
A A i
B B
i
[7-9]
1
GNSS

GNSS

GNSS
GNSS

GNSS

GNSS

GNSS

GNSS

GNSS

2 AR ENETER

GNSS
GNSS
GNSS
GNSS
B
GNSS t 3
c r
I () T
tdl
W
GNSS 7(t) "I LA 1
t)=/c)+T(O)+T.(H)+1, 1

or (1) %



156 47

ZN 22000 km 0.14° A
ot (1) = (1) + dt, (1) + ¢ (1) 2 2 ns
0.1ns
VS GNSS
&0 GNSS
! 2 I, 5 UTC NTSC
T s 0
o0 =1, 1o = GNSS
St () rle 3 GNSS
T() T,() ty () o1
GNSS
7 ldll 1 ”
Iy = ﬁ;
3 8p(t)?% | &
3 = IV :1 e T 1) (@, + 1)), 7
ref n=12,--,M
UTC NTSC GNSS 7 v b 1s
GNSS
I, ot 3 NWRZHWE
4
=TT 4 GNSS
GNSS
3 4
Ter S GNSS
TRF = ref T;at =
T, + ot (1) rle 5
T(0) T.(0) t, &)
GNSS GNSS
6
i m i gmy _ GNSS
e Tre — ( ref T;at) (Tref Tsat) - 6 2
T, T} ONSS
6 I UTC NTSC
7
10% GNSS
GNSS

3000 km GNSS oy



3 GNSS 157
17 5 ~11 ™
24 h GNSS
0 500 1000 1500
uTC /min
(NTSC)
’ 20230227/0307
3 GNSS -20 ~60
2 GNSS 5 _
4
3
0.5 + 2 2
2 1
= 0
1P Mo
-2
-3
-4
P2 A -5
4 LR 0 500 1000 1500
/min
20230316T1001/0307T1000
4 GNSS
-20 20
-20 0 1 GNSS 220 ~60
20 40 60
GNSS 24 h / Ins Ins
GNSS ~20 0.85 0.34
GNSS 0 0.30 0.41
20 -1.02 0.36
40 -171 057
GNSS 60 -2.10 0.39
GNSS -0.89 0.33
3
GNSS 3 1 GNSS
1 GNSS -20  ~60
4 -20 60
2.95ns GNSS

GNSS
2023 3 16 3



158 47
GNSS
4 5 ~11 GNSS
GNSS -0.89 ns
GNSS
0 20
0.3--1.02 s GNSS SE XA
03~-1.02ns U
GNSS 4] , 2021, 44(4): 279-287.
[2] : , . PNT
GNSS C 1. , 2020, 40(3): 6-
-20 ~60 11+14.
GNSS [3] , , . Eloran
[, , 2016(14): 38-39.
[4] . ELoran [D].
5 Z5ip ( ), 2015.
[5] . ELoran [D].
GNSS , 2019.
[6] . [4.
, 2020, 11(5): 318-320+328.
[7] : [D].
( ), 2012.
GNSS -20 ~ [8]
60 [, , 2018, 41(4): 300-306.
GNSS [9]
1. , 2022, 45(3):
-20 60 2.95ns 211-217.
[10]
GNSS , CN111490781A
[P]. 2020.
GNSS [11]
[ , 2021, 44(1): 26-32.
[12] [EB/OL].(2023-03-17)[2023-05-02]
GNSS http://weather.com.cn.



