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Measurement and Analysis of the Critical Snow Formation Height of an

Internally Mixed Nucleonator

Zhao Wei Han Yaqian Zhang Hua Chen Pengju Fu Junyuan
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093,
China)
Abstract In order to investigate the critical snow formation height of the mixed single-aperture nucleator in an artificial snow
machine, the critical snow formation height thresholds at different air-water pressure ratios and ambient temperatures were
experimentally measured, and the effects of the air-water pressure ratios and the ambient temperatures on the thresholds of the
critical snow formation heights were analysed. The results showed that the critical snow formation height threshold did not exist
when the temperatures were -5 °C and -10 °C under the working condition with the gas-water pressure ratio of 0.40 MPa:0.40 MPa,
but snow formation could be realised at -15 °C, and the critical snow formation height threshold was 50~55 cm. When the gas-water
pressure ratio is 0.50 MPa:0.45 MPa and 0.50 MPa:0.40 MPa, snow can be formed under the ambient temperatures of -5 °C, -10 °C,
and -15 °C, and the gas-water pressure ratio and ambient temperatures have a certain effect on the critical snow formation height.
Under the same ambient temperature, the larger the gas-water pressure ratio is, the smaller the critical snow height is; under the
condition of keeping the gas-water pressure ratio unchanged, as the ambient temperature decreases from -5 °C to -15 °C, the critical
snow height decreases, and the trend of the change is more significant in the temperature interval from -5 °C to -10 °C.
Keywords artificial snow-making; refrigeration system; critical snow height; operating conditions
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Fig.1 Formation of artificial snow
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Fig.2 Ellipsoidal crushing process
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Fig.3 Artificial snowfall experiment system diagram
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Tab.1 Experimental equipment and measurement accuracy
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Fig.4 Environmental simulation room indoor scenery
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Fig.6 Micrographs under an industrial microscope
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Fig.5 Physical and internal structure of nucleator

MPa:0.40 MPa T 3L, AR S v BN 2 b 1 220
PRI B an P 7 s o 38 Tl S5 i W 52 R B
TEEHSERN 15 em &b, #ZFHR B O XI8A B 2
(KK, TAEVE S E N 20 cm Ak, SR ECE
I AR/ IN R 2 i ORE HLK 28 %, 3R BH IR 1
HimimtZ, HaEBCR. Bk, 7% TN
SE I TR R B BIAE N 15~20 emo SRR [ 5256
D5k T H A S T I R

22EWH R

MG RS =R, EEUR AT R (R
PN 10emX 10 cm X 0.3 em) {E NS . {E35 ]
EHMN EREH LS, RIRITHARRE RS
MBS RSt TERFEIFMR AT, AT
AT T TA AR EE, DL G W IR 22 . T
AT B SR E TR S T8 R 7 15 em
PN E, IR SRR EYSE, B S5 cm
WE MRS RAETEEE, BARGEERES
RO EAE T RS GROKfERN 0.5X4) T, M
REBIHMIE, HF A& TIdR
BUEZ N 200 T30 RIS IR ERI RS RS R H)
Wi 5 R A B, TR 58 S v T R RIS
KR AHF S50 773, DA R T 25 b k% 1)
ZFH R . S50 KRG ATIRALMAER . fKE
F153 514 0.10~0.60 MPa. 0.25~0.45 MPa, #E#EA
TiEEH R SKE A FNTRER N, e E ik
BRI ) SRR JTEG, 43 5024 0.40 MPa:0.40 MPa.
0.50 MPa:0.45 MPa. 0.50 MPa:0.40 MPa, [A]}# ¥4
KRR 4 °C, BTSSR A E IR,
PR IR E /308 e N-5+ -105 <15 C =ANSREe T
o

ENTIETE SRR, T o0 B R 2
TR, HETR e I SRS B E . Tl
TERERE R SO EWE 6 i, (£
6 (a) ", T EBUNBRAIRIRAIRE, 55w

K. TEE 6 (b) i, T LUHHiHE 515 fi G S0k |
ds, RYIBRECHTPE. B 7 FREEsE TS S NENANE

Fig.7 Macroscopic and microscopic maps of snow crystals

at different snowfall heights
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Fig.8 Variation of critical snow formation height with
gas-water pressure ratio
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