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ABSTRACT / AHHOTALUA
RU:

B pabote npennaraetca koHuenuusa PryTHoro AspoauHamuyeckoro Komnakra (PAK) — ycTpoinicTBa, B KOTOPOM PTYTb BbIMOMHSAET POJb XXUAKOr0 Kpblia n
OOHOBPEMEHHO paboyero Tena Aans aNeKTPOMarHUTHON CTabunusayun.

dopmyna 3ddeKTUBHOM CUMbI NOOBEMA OCHOBaHA Ha TPEX GU3NYECKUX MPUHLMNAX:

1. AspogrHamMuKa no bepHynnm — nogbeémMHasa cmna XXUAOKoro Kpbisa.
2. dnekTpomMarHuTHas nesutauus (3¢pdekT MeilicHepa) — OCHOBHOWN MeXaHN3M NoabEMA.

3. lNoBepXHOCTHOE HaTsHKEeHUE PTYTU — yaep>KaHne GopMbl.

MpuBoaaTCA pacyéTbl:



MexaHusm Cuna Ponb

AnekTpoMarHuTHasa nesutauma (MelicHep) 786 H OcHoBHOM NogbEM

Bec kannu (7 kr) 69,5H Harpyska

NToroeas agppekTnBHasa cmna 718 H MogHumaeT go ~70 kr
A3p00MHaMNYECKN NOOBEM 0,28H Crabunusaums
A3poamnHammyeckas Tara 0,38H [OpM30OHTaNIbHOE ABUXXEHME
Tara ot ucnapeHus 4,710™#H MuKpo-KoppekLus

KnioueBoii BbiBoga,: PAK — yCTPONCTBO, e OCHOBHOM NOAbEM CO3[,aETCA CBEPXNPOBOASLLEe NneBUTaumen, a aspoarHaMmKa 1 Tara — BCroMoraTtesbHble
MeXaHU3Mbl.

PaboTa He asBngeTcs okoH4YaTeNnbHOM Teopueit. OHa npennaraeT dpanbcuduLumupyemMyto Mogesb C KOHKPETHbIMU NPeaCcKa3aHUAaMM.
EN:

We propose the concept of Mercury Aerodynamic Compact (MAC) — a device in which mercury serves as a liquid wing and simultaneously as a working
body for electromagnetic stabilization.

The formula for the effective lift force is based on three physical principles:

1. Bernoulli's aerodynamics — lift force of the liquid wing.
2. Electromagnetic levitation (Meissner effect) — the main lift mechanism.

3. Surface tension of mercury — shape retention.

Calculations are presented:

Mechanism Force Role

Electromagnetic levitation (Meissner) 786 N Main lift



Mechanism Force Role

Weight of the drop (7 kg) 69.5N Load

Total effective force 718N Lifts upto ~70 kg
Aerodynamic lift 0.28N Stabilization
Aerodynamic thrust 0.38N Horizontal motion
Evaporation thrust 4.7104N Micro-correction

Key conclusion: MAC is a device where the main lift is created by superconducting levitation, while aerodynamics and thrust are auxiliary mechanisms.

The work is not a final theory. It offers a falsifiable model with specific predictions.

1. INTRODUCTION / BBEOEHUE

1.1. Problem / Npobnema
RU:
COBpeMeHHbIe NieTaTtesibHble arnnapaTtbl NCMOJIb3YIOT:

* a3poAMHAMUKY (CaMONETbI, OPOHbI),
e pPeaKTUBHYIO TAry (pakeThbl),

e 3JlIeKTPOMarHeTusm (Marnes-rnoespaa).
Ho HM o0 MH 13 HUX He UCnoNb3yeT BCe TPU MPUHLMNA O4HOBPEMEHHO.
Mol npegnaraem PAK — yCTpoIiCTBO, B KOTOPOM:

* PTYTb — XWAKOE KPbINo (aspoamnHammka),
e CBEpPXNnpPOoBOAUMOCTb — JIeBMUTaLMA (3N1EeKTPOMarHeTnsm),

* MOBEPXHOCTHOE HaTsHKeHue — yaepykaHne Gopmbl.



EN:
Modern aircraft use:

e aerodynamics (airplanes, drones),
e jet thrust (rockets),

¢ electromagnetism (maglev trains).
But none of them uses all three principles simultaneously.
We propose MAC — a device in which:
e mercury — liquid wing (aerodynamics),
e superconductivity — levitation (electromagnetism),
¢ surface tension — shape retention.
1.2. Hypothesis / TunoTe3a
RU:

PTyTb, obnagatowas YHUKaJ/IbHbIMU CBOMCTBAMM (BblCOKasi MIOTHOCTb, NOBEPXHOCTHOE HaTAXEHUE, CBEPXNPOBOAMMOCTb NpU 4.15 K), MOXkeT BbITb
MCNOb30BaHa AN1s CO34aHNs KOMIMAKTHOrO JieTaTes/IbHOro yCTpomcTBa.

OcHoBHoOI MexaHu3M nopbéma — apdekT MelicHepa (BbiTanKMBaHWE MarHUTHOTO MOJSA U3 CBEPXMPOBOAHMKA).
EN:
Mercury, possessing unique properties (high density, surface tension, superconductivity at 4.15 K), can be used to create a compact flying device.

The main lift mechanism is the Meissner effect (expulsion of the magnetic field from a superconductor).

1.3. Structure of the work / CTpykTypa paboTbl
RU: Pazpgen 2 — ceonctBa pTyTu. Pazgen 3 — popmyna cunbl nogbéMa. Paspen 4 — pacuétol. Pazgen 5 — Bepudunkaums. Pazgen 6 — obcyxkaeHue.

EN: Section 2 — properties of mercury. Section 3 — lift force formula. Section 4 — calculations. Section 5 — verification. Section 6 — discussion.



2. PROPERTIES OF MERCURY / CBOMCTBA PTYTU

2.1. Reference Data / CnpaBo4Hble AaHHble

RU:

BenuuunHa

MnotHocTb (25 °C)

MoBepxHocTHOe HaTaxeHue (20 °C)
TemnepaTtypa cBepxnpoBoasLLero nepexoga
YpenbHas TennoTa ucnapeHus

[asneHue napos (25 °C)

ApnepHbI cnyH nsoTtona Hg-199

EN:

Quantity

Density (25 °C)

Surface tension (20 °C)
Superconducting transition temperature
Specific heat of vaporization

Vapor pressure (25 °C)

Nuclear spin of Hg-199 isotope

O603Ha4veHune 3HayeHue NcTouHMK
p_Hg 13 534 kr/m3 CRC Handbook, 97th ed.
o_Hg 0,4855 H/m IUPAC, 2019
Tc 415K Onnes, 1911
L_vap 295 kOx/kr CRC Handbook
p_vap 0,0013Ma CRC Handbook
I 1/2 IUPAC

Symbol Value Source

p_Hg 13,534 kg/m?3 CRC Handbook, 97th ed.

o_Hg 0.4855 N/m IUPAC, 2019

Tc 415K Onnes, 1911

L_vap 295 kl/kg CRC Handbook

p_vap 0.0013 Pa CRC Handbook

[ 1/2 IUPAC



2.2. Why Mercury / Nouemy pTyTh
RU:
PTyTb — eAUHCTBEHHbI MeTaJlJl, KOTOPbIN:

e XXUAOKUN NPU KOMHATHOM TeMnepaType,
e MMeeT BbICOKYI0 NNOoTHOCTb (13.5 r/cm3),
e IMeeT BbicOKOEe NoBepXHOCTHoe HaTshkeHue (0.4855 H/m),

e CTAaHOBUTCS CBEpPXMNpPOBOAHUKOM npun 4.15 K.
KoM6UHaLus 3TUX CBOMUCTB Ae/aeT PTYTb YHUKaJIbHbIM MaTepUanoM 4,19 KOMMNakTHOrO YCTPOMACTBA.
EN:
Mercury is the only metal that is:

¢ liquid at room temperature,
¢ has high density (13.5 g/cm3),
¢ has high surface tension (0.4855 N/m),

¢ becomes a superconductor at 4.15 K.

The combination of these properties makes mercury a unique material for a compact device.

2.3. Summary / CBoaka
N° CsoWncTBo 3HayeHue Ponb
1 MnoTHoCTb 13 534 kr/m3 Ta>kénoe Kpblno
2 [MoBePXHOCTHOE HaTsXXeHne 0,4855 H/m Yoep>kaHue ¢opmbl
3 CBepxnpoBOANMOCTb 415K JleBUTaumsa

4 YKupkoe coctosHue 25°C 'MbkocTb



3. LIFT FORCE FORMULA / ®OPMVYJA CU/1bl MOOBEMA

3.1. Basic Aerodynamic Lift / BasoBas asapoauHaMmuyeckas nogbEMHasa cuna
RU:
CraHpapTHasa popmyna bepHynnn onsa cmnel nogbeéma:

L=%2-p_air-v2-S-C_L

roe:
BenuuuHa O603HayeHue i
MopobéMHas cuna L H
lMnoTHOCTbL BO3AyXa p_air Kr/m3
CKopocCTb NOTOKaA v Mm/c
Mnowaap Kpbiia S M2
KoadppuumneHT nogbeémMa C.L 0e3pa3mMepHbIn

MpoBepkKa pazMmepHOCTU: KI/M3 - M2/c? - M2 =Kkr-m/c? = H.
EN:

Standard Bernoulli formula for lift force:
L=%2-p_air-v2-S-C_L

where:

Quantity Symbol SI

Lift force L N



Quantity Symbol SI

Air density p_air kg/m3

Flow velocity Y m/s

Wing area S m?2

Lift coefficient CL dimensionless

Dimensional check: kg/m3 - m2/s2-m2=kg-m/s2=N.

3.2. Real Values of C_L / PeanbHbie 3HayeHusa C_L

RU:
dopma C_L max
Coepa ~0,5
LivnmnHpgp (nonepék notoka) ~1,0
ToHkoe kpbino (npodunb Knapk-Y) ~1,4
Kpbino anbbatpoca ~1,5
«Kanns ptytn» (rmnoteTnyeckmn) 0,4-0,8

[ns kannm pTyTn 6e3 >XECTKOM KPOMKM peannctmyHoe sHavyeHme — 0,4-0,8.

EN:

Shape C_L max

Sphere ~0.5



Shape C_L max

Cylinder (across flow) ~1.0
Thin wing (Clark-Y profile) ~1.4
Albatross wing ~1.5

"Mercury drop” (hypothetically) 0.4-0.8

For a mercury drop without a rigid edge, a realistic value is 0.4-0.8.

3.3. Electromagnetic Amplifier / 9neKTpomMarHuTHbIV ycunuTenb
RU:
A PekT MecHepa: CBePXNPOBOAHMK BblTaNlKMBAET MarHUTHOE NoJsie. 3To CO3AaET CUY NeBUTALMN:

F_Meissner = (B2-A) /(2 Ho)

roe:
BennuuHa O603HayeHune cn
MarHuTHas nHayKumS B Tn
Mnowanb cevyeHms A M2
MarHmTHaa nocTosiHHas Mo 411077 TH/m

Mpoeepka pazmepHocTu: (Tn? - m2) / (TH/M) = kr-m/c2 =H.
Pacuért:npnB=0,5Tn, A=0,0079 mM? (kannar=5cm):
F_Meissner=(0,25-0,0079)/(2-4m-1077) =786 H

EN:



Meissner effect: a superconductor expels the magnetic field. This creates a levitation force:

F_Meissner = (B2-A) /(2 bo)

where:
Quantity Symbol Sl
Magnetic induction B T
Cross-sectional area A m?
Magnetic constant Mo 411077 H/m

Dimensional check: (T2 - m2) / (H/m) =kg-m/s2=N.
Calculation:atB=0.5T,A=0.0079 m?2 (dropr=5cm):

F_Meissner =(0.25-0.0079) /(2 - 41m-1077) = 786 N

3.4. Surface Tension and Biomimetics / loBepXxHOCTHOe HaTsAXXeHne uh bBuoMMMeTHKa

RU:

MoBepxHoCTHOEe HaTsXXeHne pTyTn o_Hg = 0,4855 H/m ynepyknsaeT kannto B popMe, 6nmskomn k chepuyeckoin. Cuna, Heobxogmmas ona nedopmaumm:
F_.o=0_Hg-P

roe P — nepumeTp gepopmmpyemon obnacTm.

Onakannnr =5 cm npu gedopmaunm B «Kpblno» wmpmHon 10 cm:

F_o=~0,4855-0,2 =0,097 H

Mana no cpaBHeHMIO C 31IEKTPOMarHUTHOMW. PONlb NOBEPXHOCTHOMO HaTSI)KEHNS — He B NOAbEME, a B yaepXaHuu ¢popmbl 1 6bICTPOM Bo3BpaTe K chepun.
EN:

Surface tension of mercury o_Hg = 0.4855 N/m keeps the drop in a shape close to spherical. The force required for deformation:



F.o=0_Hg-P

where P is the perimeter of the deformed region.

For adrop r=5cm, when deformed into a "wing" 10 cm wide:
F_o=~0.4855-0.2 =0.097 N

Small compared to electromagnetic. The role of surface tension is not in lift, but in shape retention and rapid return to sphericity.

3.5. Summary / CBoaka
N° MexaHnzm dopmyna 3HauyeHne
1 A3pognHamuka L ="%2pv3SC_L 0,28 H
2 DneKTpoMarHeTusm F=B2A/(2uo) 786 H
3 [MoBEpPXHOCTHOE HaTAXEeHMEe F.o=0_Hg-P 0,097 H
4 Bec kannu m-g 69,5H
5 SdPpekTrBHAg cuna F_eff 718 H

4. CALCULATIONS / PACYETDI

4.1. Effective Force Formula / ®opmyna a¢pdpeKkTUBHOM CUsbI
RU:

F_eff=L+F_Meissner—-m-g

roe:

e L — aspoamMHaMNYecKuin Noabem,

e F_Meissner — anekTpoMarHMTHas neeutaymsl,



e mM-g— BeC yCTPONCTBa.
EN:
F_eff=L+F_Meissner—-m-g
where:

e L —aerodynamic lift,
e F_Meissner — electromagnetic levitation,
e m-g— weight of the device.

4.2. Parameters / NapameTpbl

RU:
MapameTp 3HauyeHune
p_air 1,2 kr/m3
v 10 m/c
S 0,0079 m?
CL 0,6
B 0,5Tn
A 0,0079 m?
m 7 Kr

EN:



Parameter Value

p_air 1.2 kg/m3
v 10 m/s

S 0.0079 m?
C.L 0.6

B 05T

A 0.0079 m?
m 7 kg

4.3. Calculation / Pacuér
RU:

e L=%2-1,2-100-0,0079-0,6 0,28 H
e F_Meissner~786 H

e m-g=7-9,81~68,7H

o F_eff~ 0,28 + 786 - 68,7 =~ 718 H

e L=%2-1.2-100-0.0079-0.6 0.28 N
e F_Meissner=786 N

e m-g=7-9.81=68.7N

e F_eff=~0.28 + 786 — 68.7 ~ 718 N

4.4. What This Means / YTo 310 3HauuT

RU:



[ns ycTporcTBa BECOM 7 KI 3/1IeKTPOMarH1MTHas neBnTaumns 0aét usbbiToOUHyo nogbémHyto cuny 718 H, 4To 3kBMBaNEHTHO NOAbEMY ~73 Kr.
3710 03Ha4vaeT: PAK MoXxeT HecTu nonesHyto Harpysky o ~70 Kr npu 3afaHHbIX NapamMeTpax.

EN:

For a device weighing 7 kg, electromagnetic levitation provides an excess lift force of 718 N, equivalent to lifting ~73 kg.

This means: MAC can carry a payload of up to ~70 kg under the given parameters.

4.5. Summary / CBogka
Ne MexaHu3m Cuna (H) Ponb
1 DneKTpoMarHmMTHas neBuTaums 786 OcHoBHOM NogbEM
2 Bec kannu -68,7 Harpy3ka
3 A3p00MHaMNYECKNI NOABEM 0,28 Crabunusaums
4 VIToroBas apPpekTnBHasa cuna 718 MogHnmaeT po ~70 kr

5. VERIFICATION / BEPUDUKALUA

5.1. What Was Checked / Yto npoBepsinocb
RU:
CBopgHas Tabnuua Bepudukaumm Bcex pacyétos PAK:
N° Owunbka MpaBunbHO BnusHue

1 C_L=1,2png kannu pTyTn CL=0,4-0,8 3aBbllleHne nogbeéma B 1,5-3 paza



NO

EN:

Owunbka

ApudmeTuka: 0,0068 H

SkcTpanonsauus: 860 H

Tara 0,0038 H

MacwTtabuposaHune 485 H
YckopeHue 5 m/c?

F_Meissner He paccumTaHa

MpaBunbHO

0,28H

36H

0,38H

48 H

0,48 m/c?

786 H

Summary table of verification of all MAC calculations:

NO

Error

C_L=1.2for mercury drop
Arithmetic: 0.0068 N
Extrapolation: 860 N

Thrust 0.0038 N

Scaling 485 N

Acceleration 5 m/s?

F_Meissner not calculated

Correct
CL=0.4-0.8
0.28N

36N

0.38N

48N

0.48 m/s?

786 N

BnusHwne
B 41 pas3
B 24 pasa
B 100 pas
B 10 pas3
B 10 pas3

YnyuieH rMaBHbIA MEXaHMN3M

Impact

Overestimation of lift by 1.5-3 times
41 times

24 times

100 times

10 times

10 times

Main mechanism missed

5.2. Final Working Values / ToroBble paboune 3Ha4eHuns



MexaHuzm Cuna Ponb
AneKkTpoMarHuTHas neesutauus (MeicHep) 786 H OcHOBHOM NOAbEM
Bec kannu (7 kr) 69,5H Harpyska
MToroBas apdekTnBHasA cmna 718 H MogHnmaeT o ~70 Kr
A3poanHaMnyeckmnii nogbem 0,28 H Crabunmsaumsa dopMbl
AspopunHamMmyeckas Tara 0,38H FOp130HTaNbHOE ABMXEHNe
Tara oT ucnapenHus 4,710™4H MuKpo-KoppekLus
JneKTpoMarHUTHas Tara 0o 1 H (npn20kBT) MaHéapbl

EN:
Mechanism Force Role
Electromagnetic levitation (Meissner) 786 N Main lift
Weight of the drop (7 kg) 69.5N Load
Total effective force 718 N Liftsupto~70kg
Aerodynamic lift 0.28 N Shape stabilization
Aerodynamic thrust 0.38N Horizontal motion
Evaporation thrust 4.7104N Micro-correction

Electromagnetic thrust

upto1 N (at 20 kW)

Maneuvers



5.3. Key Conclusion / KniouyeBoi BbiBO[,

RU:

PAK — yCcTpoincTBO, rie OCHOBHOM NOObEM CO3[,AETCA CBEpPXNPOBOASLLEN lIeBUTALMEN, 3 a3P0JMHAMNKA U TAra — BCNOMOraTesibHble MeXaHU3Mbl.

EN:

MAC is a device where the main lift is created by superconducting levitation, while aerodynamics and thrust are auxiliary mechanisms.

5.4. Summary / CBoaka
N° YTo0 3HayeHue
1 Ownbok BbIABNEHO 7
2 VcnpaBneHo 7
3 OCHOBHOI MexaHn3M OneKTPOMarH1THas neBuTaLms
4 Ponb aspogmHammkm BcnomoratenbHas

6. DISCUSSION / OBCY>XXOEHUE

6.1. Status of the Concept / CtaTyc KoHUenuumn
RU:
PAK He gBnsieTCs roTOBbIM YCTPOMCTBOM. JTO KOHL,ENTYyasibHas Mofe b, KOTopas:

e OMNUpPaEeTCcs Ha NpoBepeHHble ypaBHeHus (bepHynnun, JlopeHu, MeincHep),
e VMeeT peasbHblie aHanoru (MRI, marHnTHble nogseckl, SCMaglev),

e TpebyeT KPMOreHUKU 1 CBEPXNPOBOAUMOCTM.

EN:



MAC is not a finished device. It is a conceptual model that:

¢ relies on verified equations (Bernoulli, Lorentz, Meissner),
¢ has real analogues (MRI, magnetic suspensions, SCMaglev),
e requires cryogenics and superconductivity.

6.2. Limitations / OrpaHuyeHus

RU:

. TOKCMYHOCTb PTYTU. PelliaeTcs repmMmeTmnsalment, Ho pUCK OCTaéTcs.
. KpuoreHnuka. TpebyeTca oxna)aeHue 0o 4.15 K (xnoknin renuin).
. CBepxnpoBogMMoCTb. He paboTaeT npu KOMHATHOWM TeMnepaType.

. C_L kannum ptyTtun. Tpebyet CFD-MogennpoBaHus.

a B~ W N =

. HeT akcnepumeHTanbHbIX NogTBepXXaeHuin. Mopenb TpebyeT NpoBepKu.
EN:

. Mercury toxicity. Solved by sealing, but risk remains.

. Cryogenics. Requires cooling to 4.15 K (liquid helium).

. Superconductivity. Does not work at room temperature.
. C_L of mercury drop. Requires CFD modeling.

a B~ W N =

. No experimental confirmations. The model requires verification.

6.3. Further Work / [1anbHemwas pabota
RU:

1. TouHbin pacuér C_L gna kannu ptyTu Yepes CFD.

2. OKcnepuMeHTanbHas npoeepkKa fedopmMaLnm Kanam nog MarHUTHbIM NoseMm.
3. PacuéT TennoBoro 6anaHca KpMoreHHOM CUCTEMBDI.

4. PacuyéTt npovHocTr 060104KM NPU YCKOPEHUSIX.

EN:

1. Accurate calculation of C_L for mercury drop via CFD.



2. Experimental verification of drop deformation under a magnetic field.
3. Calculation of the thermal balance of the cryogenic system.

4. Strength calculation of the shell under accelerations.

7. CONCLUSION / 3AKJTKOMEHUE
RU:

B paboTte npepnoxeHa KoHuenums PTyTHoro AspoguHamuyeckoro Komnakra (PAK).

OcHOBHbIe pe3ynbTaTbl:

1. OnpepeneHbl CBOMCTBA PTYTU, AeNaloWUe €€ YHUKaIbHbIM MaTepuanom.

2. BoiBepgeHa popmyna apdekTUBHOM CUMbl NOABbEMA.

3. [poBeneHbl pacyéTbl: OCHOBHOM NOABEM [JAET 3/IeKTPOoMarHuTHas neeurtaumd (786 H), He aspognHamMumka.
4. MNpoBeaeHa BepuduKaumsa — BbisiB/IEHbI 7 OLLIMOOK.

5. OnpeneneHbl UTOrosbie paboune 3Ha4YeHuUS.

PAK He npeTeHAyeT Ha CTaTyC roTOBOro yCTPONCTBA. DTO ¢danbcupuumpyemMas Mogesib C KOHKPETHbIMU NPeAcKasaHUAaAMM.

EN:
We propose the concept of Mercury Aerodynamic Compact (MAC).
Main results:

1. Properties of mercury that make it a unique material are determined.

2. The formula for effective lift force is derived.

3. Calculations are performed: the main lift is provided by electromagnetic levitation (786 N), not aerodynamics.
4. Verification is performed — 7 errors are identified.

5. Final working values are determined.

MAC does not claim to be a finished device. It is a falsifiable model with specific predictions.
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APPENDIX A. PROPERTIES OF MERCURY / MPUNOXEHUE A. CBOUCTBA PTYTU

BennunHa 3HayeHue
MnoTHoCTbL 13 534 kr/m3
[ToBepPXHOCTHOE HaTsXXeHune 0,4855 H/m
Tc 415K
L_vap 295 kO /Kr
p_vap (25 °C) 0,0013 Ma

APPENDIX B. VERIFICATION TABLE / MPUNTOXXEHWE B. TABJTIMUA BEPUPUKALINA

N° OwnbKa MpaBunbHO BnuaHue

1 CL=1,2 0,4-0,8 1,5-3 paza


http://proof.md/
http://exterior.md/
http://lift-force.md/
http://thrust-force.md/
http://stabilization.md/
http://verification.md/
http://breathing-universe.md/

Ne° Owunbka

2 0,0068 H

3 860 H

4 0,0038 H

5 485H

6 5 m/c?

7 F_Meissner He paccumTaHa

MpaBunbHO

0,28H

36H

0,38H

48 H

0,48 m/c?

786 H

BnuaHue

41 pas3

24 paza

100 pa3

10 pa3

10 pa3

MexaHu3m
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