
XI ɆȿɀȾɍɇȺɊɈȾɇȺə ɄɈɇɎȿɊȿɇɐɂə ɋɌɍȾȿɇɌɈȼ ɂ ɆɈɅɈȾɕɏ ɍɑȿɇɕɏ 

«ɉȿɊɋɉȿɄɌɂȼɕ ɊȺɁȼɂɌɂə ɎɍɇȾȺɆȿɇɌȺɅɖɇɕɏ ɇȺɍɄ»                                                           540 

ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ȼəɁɄɈɋɌɇɈ-ɌȿɆɉȿɊȺɌɍɊɇɕȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȿɎɌȿȽȺɁɈɄɈɇȾȿɇɋȺɌɇɕɏ 

ɋɆȿɋȿɃ  

ɇ.ɇ. əɞɪɟɜɫɤɚɹ1, ɘ.ȼ. Ʌɨɫɤɭɬɨɜɚβ 

ɇɚɭɱɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢμ ɤ.ɯ.ɧ. ɇ.ȼ. ɍɲɟɜɚ1, ɤ.ɯ.ɧ. ɘ.ȼ. Ʌɨɫɤɭɬɨɜɚβ, 
1ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,   

Ɋɨɫɫɢɹ,  ɝ. Ɍɨɦɫɤ,  ɩɪ. Ʌɟɧɢɧɚ, γ0, θγζ0η0 
βɂɧɫɬɢɬɭɬ ɯɢɦɢɢ ɧɟɮɬɢ ɋɈ ɊȺɇ, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ⱥɤɚɞɟɦɢɱɟɫɤɢɣ, ζ, θγζ0β1 

E-ЦКТХμ ВКНЫОЯЬФКвКИЧКЭКХв@ЦКТХ.ЫЮ 

 

VISCOSITВ AND TEMPERATURE PROPERTIES 

 OF OIL-GAS CONDENSATE MIБTURES 

σ.σ.. ВКНЫОЯЬФКвК1, В.↑. δШЬФЮЭШЯКβ 

SМТОЧЭТПТМ SЮЩОЫЯТЬШЫЬμ КЬЬШМТКЭОН ЩЫШПОЬЬШЫ, PС.D. σ.↑. UЬСОЯК, 

 SОЧТШЫ ЫОЬОКЫМС КЬЬШМТКЭО, PС.D. В.↑. δШЬФЮЭШЯКβ 
1TШЦЬФ PШХвЭОМСЧТМ UЧТЯОЫЬТЭв, RЮЬЬТК, TШЦЬФ, δОЧТЧ ЬЭЫ., γ0, θγζ0η0 

βIЧЬЭТЭЮЭО ШП PОЭЫШХОЮЦ CСОЦТЬЭЫв SB RUS, RЮЬЬТК, TШЦЬФ, AФКНОЦТМСОЬФв ЬЭЫ.ζ, θγζ0β1 

E-ЦКТХμ ВКНЫОЯЬФКвКИЧКЭКХв@ЦКТХ.ЫЮ 

 

TСО ПШХХШаТЧР КrЭТМХО НОsМrТЛОs ЭСО ОППОМЭ ШП ЭОЦЩОrКЭЮrО ШЧ sЭrЮМЭЮrКХ КЧН rСОШХШРТМКХ ЩrШЩОrЭТОs ШП ЩКrКППТЧО 

РКs МШЧНОЧsКЭО ЦТбЭЮrОs МШЧЭКТЧТЧР КЧ КННТЭТШЧ ШП ЩКrКППТЧ ШТХ. IЭ Тs sСШаЧ ЭСКЭ ЭСО КННТЭТШЧ ШП 0.β% ШТХ ХОКНs ЭШ 

РКs МШЧНОЧsКЭО’s ЯТsМШsТЭв rОНЮМЭТШЧ ТЧ ЭСО ЭОЦЩОrКЭЮrО rКЧРО ШП -10 НШаЧ ЭШ -γ0°ɋ. AННТЧР К sЦКХХ КЦШЮЧЭ ШП 

ШТХ МШЧЭКТЧТЧР rОsТЧs КЧН КsЩСКХЭОЧОs ТЧ ЭСО РКs МШЧНОЧsКЭО КХsШ НОМrОКsОs ЭСО ПrООгТЧР ЭОЦЩОrКЭЮrО КЧН КХЭОrs 

ЭСО sЭrЮМЭЮrО ШП rОsТЧ’s ЩКrКППТЧ rОsТНЮО. 

 

Ɂɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɪɨɢɡɨɲɥɢ ɢɡɦɟɧɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɚɤ ɢɡɦɟɧɟɧɢɟɦ ɫɵɪɶɟɜɨɣ ɛɚɡɵ, ɚ ɢɦɟɧɧɨ ɜɨɜɥɟɱɟɧɢɟɦ ɜ ɩɟɪɟɪɚɛɨɬɤɭ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɫɵɪɶɹ, ɬɚɤ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ – ɠɟɥɚɧɢɟɦ ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɫɲɢɪɢɬɶ 

ɚɫɫɨɪɬɢɦɟɧɬ ɩɪɨɞɭɤɰɢɢ ɢ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɨɬ ɟɟ ɪɟɚɥɢɡɚɰɢɢ. ȼɨɩɪɨɫɵ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɫɦɟɫɟɣ (ɇȽɄɋΨ ɫɬɚɥɢ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵ ɜ ɫɜɹɡɢ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɜ 

ɧɢɯ ɞɨɥɢ ɜɵɫɨɤɨɜɹɡɤɢɯ ɢ ɜɵɫɨɤɨɡɚɫɬɵɜɚɸɳɢɯ ɝɚɡɨɤɨɧɞɟɧɫɚɬɨɜ (ȽɄΨ ɢ ɧɟɮɬɟɣ. Ɉɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ, 

ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɬɚɤɨɝɨ ɫɵɪɶɹ, ɫɜɹɡɚɧɵ ɫ ɢɯ ɦɚɥɨɣ ɩɨɞɜɢɠɧɨɫɬɶɸ, ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɡɚɫɬɵɜɚɧɢɹ, ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ ɧɚ ɫɬɟɧɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɚ Д1Ж.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɛɵɥɨ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɞɟɥɶɧɵɯ 

ɫɦɟɫɟɣ ȽɄ ɫ ɞɨɛɚɜɤɨɣ ɧɟɮɬɢ. Ɇɨɞɟɥɶɧɵɟ ɫɦɟɫɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɨɛɪɚɡɰɨɜ ȽɄ ɢ ɧɟɮɬɢ ɘη7γ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɚɪɚɮɢɧɨɜ. Ɏɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɯɨɞɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨ-ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ ɇȽɄɋ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɚ 

ɢɦɟɧɧɨ, ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ Ɍɡ, ɷɮɮɟɤɬɢɜɧɨɣ ɜɹɡɤɨɫɬɢ µ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɹ 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɂɇɉɇ «Ʉɪɢɫɬɚɥɥ» (ɂɏɇ ɋɈ ɊȺɇΨ, ɚ ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ 

ɨɫɚɞɤɨɜ – ɧɚ ɦɢɤɪɨɫɤɨɩɟ AбТШ δКЛ.A1 (CКЫХ ГОТЬЬΨ ɜ ɩɪɨɯɨɞɹɳɟɦ ɫɜɟɬɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜ 800 ɪɚɡ. 
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ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɨ 

ɢɡɦɟɧɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɣ ɜɹɡɤɨɫɬɢ ɫɦɟɫɢ 

ȽɄ ɫ ɞɨɛɚɜɤɨɣ 0,β, 0,η ɢ 1 %ɦɚɫ. ɧɟɮɬɢ. 

ȼɜɨɞ 0,β %ɦɚɫ. ɧɟɮɬɢ ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠɟɧɢɸ ɜɹɡɤɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ȽɄ ɧɚ 1η – 

β0 % ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɦɢɧɭɫ 10 – 

ɦɢɧɭɫ γ0 °ɋ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɢ ɞɨ 0,η – 1 %ɦɚɫ. ɜɹɡɤɨɫɬɶ ɜɨ ɜɫɟɦ ɢɫɫɥɟɞɭɟɦɨɦ ɢɧɬɟɪɜɚɥɟ ɜɨɡɪɚɫɬɚɟɬ ɧɚ 10 – β0 %. 

ɉɪɢ ɜɜɟɞɟɧɢɢ ɜ ȽɄ 0,β %ɦɚɫ. ɇ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɇȽɄɋ ɧɚ 1,γ °ɋ, 

ɞɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɹɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɜ ɫɦɟɫɢ ɞɨ η %ɦɚɫ. ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ Ɍɡ ɧɚ 1,1 

°ɋ (ɪɢɫ. βΨ.  

ɂɡɜɟɫɬɧɨ Дβ–ζЖ, ɱɬɨ ɫɦɨɥɢɫɬɨ-

ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɜɟɳɟɫɬɜɚ (ɋȺȼΨ 

ɹɜɥɹɸɬɫɹ ɩɪɢɪɨɞɧɵɦɢ ɉȺȼ, ɢɯ 

ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɧɟɮɬɹɧɨɣ ɞɢɫɩɟɪɫɧɨɣ 

ɫɢɫɬɟɦɟ (ɇȾɋΨ ɩɪɢɜɨɞɢɬ ɤ 

ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɨɫɥɚɛɟɜɚɧɢɸ ɫɢɥɵ 

ɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ ɫɰɟɩɥɟɧɢɹ. ɇɚɥɢɱɢɟ 

ɋȺȼ ɜ ɧɟɛɨɥɶɲɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 

ɫɨɫɬɚɜɟ ɇȾɋ ɩɪɟɩɹɬɫɬɜɭɸɬ 

ɨɛɪɚɡɨɜɚɧɢɸ ɨɛɴɟɦɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ 

ɫɟɬɤɢ, ɢ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ 

ɨɫɬɚɸɬɫɹ ɜ ɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ 

ɢɧɬɟɪɦɢɰɟɥɥɹɪɧɨɣ ɮɨɪɦɟ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɹɡɤɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɇȽɄɋ. 

ɋ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɛɵɥɚ ɢɡɭɱɟɧɚ ɫɬɪɭɤɬɭɪɚ ɨɫɚɞɤɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ȽɄ ɢ ɇȽɄɋ. 

Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɨɫɚɞɤɨɜ ɝɚɡɨɤɨɧɞɟɧɫɚɬɚ ɛɟɡ 

ɞɨɛɚɜɤɢ ɢ ɫ ɞɨɛɚɜɤɨɣ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ γ. 

ȼ ɫɬɪɭɤɬɭɪɟ ɨɫɚɞɤɚ ȽɄ ɧɚɪɹɞɭ ɫ ɦɟɥɤɢɦɢ 

ɞɟɧɞɪɢɬɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɛɨɥɟɟ 

ɤɪɭɩɧɵɟ (ɩɨɪɹɞɤɚ 100–1η0 ɦɤɦΨ ɩɥɚɫɬɢɧɱɚɬɵɟ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɨɛɪɚɡɨɜɚɧɢɹ. ɉɨɫɥɟ ɞɨɛɚɜɤɢ 0,β 

ɢ 0,η% ɦɚɫ. ɧɟɮɬɢ ɜ ɫɬɪɭɤɬɭɪɟ ɨɫɚɞɤɚ ɧɟ 

ɧɚɛɥɸɞɚɟɬɫɹ ɤɪɭɩɧɵɯ ɩɚɪɚɮɢɧɨɜɵɯ ɚɝɪɟɝɚɬɨɜ, 

ɥɢɲɶ ɛɨɥɟɟ ɦɟɥɤɢɟ ɚɝɪɟɝɚɬɵ ɩɥɚɫɬɢɧɱɚɬɨɣ 

ɫɬɪɭɤɬɭɪɵ ɪɚɡɦɟɪɨɦ β0–βη ɦɤɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɞɟɥɶɧɵɯ ɫɦɟɫɟɣ ɩɚɪɚɮɢɧɢɫɬɨɝɨ ɝɚɡɨɤɨɧɞɚɧɫɚɬɚ ɫ 

ɞɨɛɚɜɤɨɣ ɩɚɪɚɮɢɧɢɫɬɨɣ ɧɟɮɬɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɜɨɞ 0,β% ɧɟɮɬɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɹɡɤɨɫɬɢ 

Ɍɚɛɥɢɰɚ 1. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ  
ɝɚɡɨɤɨɧɞɟɧɫɚɬɚ ɢ ɧɟɮɬɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽɄ ɇ (Ɇη7γΨ 
ɋɬɚɧɞɚɪɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ȡβ0, ɤɝ/ɦγ 7β8,0 871,0 

ȼɹɡɤɨɫɬɶ µβ0, ɦɉɚ∙ɫ γ,γ β1,γ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ Ɍɡ, °ɋ γ,0 7,8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɦɭɬɧɟɧɢɹ Ɍɩ, °ɋ 18,η 11,0 
ɋɨɞɟɪɠɚɧɢɟ ɩɚɪɚɮɢɧɨɜ, %ɦɚɫ. γ,β λ,ζ 
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Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɫɦɟɫɢ ȽɄ ɫ ɞɨɛɚɜɤɚɦɢ ɧɟɮɬɢ ɇ ɫ 
ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
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Ʉɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɢ ɜ ɇȽɄɋ, % ɦɚɫ. 

Ɋɢɫ. β. ȼɥɢɹɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɢ ɧɚ 
ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɫɬɵɜɚɧɢɹ ɇȽɄɋ 
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ɝɚɡɨɤɨɧɞɟɧɫɚɬɚ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɦɢɧɭɫ 10 ɞɨ ɦɢɧɭɫ γ0 °ɋ. Ⱦɨɛɚɜɤɚ ɧɟɮɬɢ, ɜ ɫɨɫɬɚɜɟ ɤɨɬɨɪɨɣ 

ɫɨɞɟɪɠɚɬɫɹ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɜɟɳɟɫɬɜɚ, ɹɜɥɹɸɳɢɟɫɹ ɩɪɢɪɨɞɧɵɦɢ ɉȺȼ, ɬɚɤɠɟ ɫɧɢɠɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɫɬɵɜɚɧɢɹ ɫɦɟɫɢ ɢ ɢɡɦɟɧɹɟɬ ɫɬɪɭɤɬɭɪɭ ɩɚɪɚɮɢɧɨɜɨɝɨ ɨɫɚɞɤɚ. 

ȽɄ ȽɄ+0,β % ɇ ȽɄ+0,η % ɇ 
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