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An Ethylene Glycol Refrigerant with Leakage Detection by Odorant Indicator
Shi Yu MaJun XuDachuan Zhao Fang Wang Haifeng

( Facility Design and Instrumentation Institute, China Aerodynamics Research and Development Center, Mianyang, 621000 )
[ Abstract]  The refrigerant used for heat exchange system of an environmental wind tunnel was constituted on the basis of
51% ethylene glycol solution, and sodium benzoate, disodium hydrogen phosphate, benzotriazole, triethanolamine, sodium
molybdate were added as compound corrosion inhibitor, while tetrahydrothiophene as Leakage Detection. The pH value of
refrigerant could be adjusted by phosphoric acid. The experimental method of engine antifreeze fluid was used for reference, and
the corrosivity and foaming tendencies were measured through orthogonal experiment. The relationship between dosage of
tetrahydrothiophene and detection time was confirmed by the measuring method of odorant detection capacity which was
self-developed. The results of experiment indicated that this refrigerant had high anti-corrosion performance on copper, low-silver
copper-phosphorus filler, brass, steel, OCr18Ni9 stainless steel, cast aluminum, and it also has low foaming tendency. Each index
was better than the requirement of standard NB/SH/T0521, and the leakage could be warned by the odorant effectively.
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Fig.3 Foaming tendency test equipment
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Table 1 Factors and levels of orthogonal experiment (%)
K FSES
Toorw 2@ 3EIE= 4=2 SHE 6B
AN A m M R W
1 0.15 1.8 0.04 3.0 0 pH=8
2 0.3 1.0 0.08 22 0.15  pH=9
3 0.6 0.6 0.16 1.5
4 1.0 0.3 0.32 1 - -

HRAE R Z KT B0, JEH T Lig (49%x23) IE%E
IR ZHE (WK 2) .

K2 Ly (449x23) EXEWRERSH

Table 2 L;s (44x23) orthogonal design table and intuitive analysis

g SN PR AR
1 R RN QWA T 3IEIE=EME 4 =2 SHREY 6 B mg

1 0.15 1.0 0.16 22 0.15 8 16
2 0.6 0.3 0.04 22 0 9 17
3 0.3 0.3 0.16 15 0.15 9 13
4 1.0 1.0 0.04 15 0 8 16
5 0.15 0.6 0.04 1.0 0.15 9 17
6 0.6 1.8 0.16 1.0 0 8 14
7 0.3 1.8 0.04 3.0 0.15 8 13
8 1.0 0.6 0.16 3.0 0 9 16
9 0.15 1.8 0.32 15 0 9 18
10 0.6 0.6 0.08 15 0.15 8 9
11 0.3 0.6 0.32 22 0 8 14
12 1.0 1.8 0.08 22 0.15 9 17
13 0.15 0.3 0.08 3.0 0 8 13
14 0.6 1.0 0.32 3.0 0.15 9 17
15 0.3 1.0 0.08 1.0 0 9 18
16 1.0 0.3 0.32 1.0 0.15 8 16
¥I{EL 16 15.5 15.75 14.75 15.75 13.875

BEI 14.5 16.75 14.25 16 14.75 16.625

YI{E I 14.25 14 14.75 14

BIEIV 16.25 14.75 16.25 16.25
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Fig.4 Refrigerant and metal specimen comparison
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Table 3 Weight changes per specimen (mg)

T Ji AR A, NB/SH/T0521 FRifk Bk
£ -2 -5~+5
SRk -2 —5~+5
HEA -3 -10~+10
i 0 -10~+10
OCr18Ni9 -1 -30~+30
5 +1 -30~+30
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Table 4 Foaming tendencies test

R SEWIE NB/SH/T0521 Frif Bk
VHARAARA mL 88 <150
WK T R TE] s 3 <5.0
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Table 5 Odor detection time
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