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_1298725918.xls
mirror T drop

		mirror axial temperature drop by uniform heat loss from one side

		Eic Hennes Januari 23, 2009

				description		symbol		value		unit		remark/formula

		input		thickness				0.1		m		(?)                         advanced Virgo mirror

				diameter				0.4

				thermal conductivity		k		1.36		W/Km

				emitted power		P		0.3200		W		from other table

		output		mirror area				0.1257

				front temperature change				-0.1872		K

						=		-187.2		mK

												from S. van Putten*

				front side radial variation				70		mK								299.8240395437

				on mirror axis				+60

				mirror average				+8.5

		* Thermal lensing in the VIRGO input mirrors, S. van Putten et al., Virgo note, 2007





heat transfer

		Heat transfer from mirror into cold cylindrical vessel

		Eic Hennes Januari 25, 2009

				description		symbol		value		unit		remark/formula

		input		Stefan-Boltzmann constant		s		5.67E-08

				mirror diameter				0.4		m		advanced Virgo mirror

				vessel diameter				0.65				proposed by M. Doets

				vessel-mirror distance				2.5

				vessel length				2.5

				mirror temperature				300		K

				vessel temperature				80

				mirror emissivity				0.89

				vessel emissivity				0.2		-		aluminum or steel

		output		mirror area				0.1257						0.7656752426		57.7135703206		37.5734481369		37.5738

				vessel entrance area				0.3318						11.3895790156

				Diameter and area of transparant part of Av				0.3250		m								0.248873043				0.1625

								0.0830		m2						0.7083664653

				view factor intermediate parameters				159.9								0.7083664653						R		0.533

								157.9								1.402897648		0.11				L		2.5

								1.7E-02										0.89				A		8.3723444218		m2

								4.2E-03														F		1

				view factor (mirror --> vessel)				1.23E-02														T1		301		K4

				view factor (vessel --> mirror)				6.23E-03								0.0062289345						T2		80		K4

				view factor correction term				6.8E-06								0.0123362101						P		969.3120562199		W

				Transmitted power		P		0.1261		W														173.64007584

						=		126.1		mW						0.1421138956						0.1936305732

				Heat loss by laser beam absorption*						mW		mostly in reflective layer				0.62		2.78E+02		0.1		mirror thickness

		* Thermal lensing in the VIRGO input mirrors, S. van Putten et al., Virgo note, 2007																		0.2316646864		mirror av cooling		-0.1449252424

																		38		1.30E-08		ds1

																				9.00E-09		ds2

						0.46												120000		1.54E+06		radius geo

								59.7185939045										299.2112930128		2.22E+06

												1.743902439						300.0206910821		0.03		dT

												0.4185365854								3.00E-08		ds_refrac

																				2.40E+05		radius

																				0.003

																				0.000000028

																				2.57E+05
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heatshields

		Cryostat radial radiation heat transfer through cylinder with heat shields														cylinder properties

		input		Stefan-Boltzmann constant		s		5.7E-08				comment/formula		cyliner id		1		2		3		0		0		0		0		0		0

				inner vessel diameter				1		m		roughestimate		diameter		1		1.05		1.1		0		0		0		0		0		0

				outer vessel diameter		Do		1.1						alpha				0.9523809524		0.9545454545		0		0		0		0		0		0

				vessel length		L		2.5						Tsolved		77		-254.0229035122		221.7612423608		244.7005787944		262.3419401436		276.8270760505		-289.1853388124		0		0

				emissivity		e		0.1						Tfinal		77		-254.0229035122		300		0		0		0		0		0		0

				Inner vessel Temperature				77		K				Power				99.0004188521		99.0004188521		0		0		0		0		0		0

				Outer vessel Temperature		To		300						Ttrials				188.5		0		0		0		0		0		0		0

				Number of heat shields		Ns		1						errors				0		8.07793566946316E-28		0		0		0		0		0		0

				shield position exponent		b		1						after changing Ns:  select shield trial temperatures in solver

		output						94.5		W

				Power transmitted using Excel solver		P		99.0				including radial geometry

				total error solver		error		8.07793566946316E-28				be 0

												N				Do=1.1m, Di=1m, equidistant shields

												0		189.0233561131		197

												1		94.5116780565		99

												2		63.007785371		66

												3		47.2558390283		49.5

												4		37.8046712226		39.6

												5		31.5038926855		33

												6		27.0033365876		28.3

												7		23.6279195141

												8		21.0025951237

												9		18.9023356113

												10		17.1839414648

												11		15.7519463428

												12		14.5402581625

												13		13.5016682938

												14		12.6015570742

												15		11.8139597571

												16		11.1190209478

												17		10.5012975618

												18		9.9485976902

												19		9.4511678057

												20		9.0011121959

												21		8.5919707324

												22		8.2184067875

												23		7.8759731714

												24		7.5609342445

												25		7.2701290813

												26		7.0008650412





heatshields

		



Do=1.1m, Di=1m, equidistant shields

Cylinder walls same diameter (Do=Di)

Ns, number of heat shields between cylinder walls(e =0.1)

Leaking Power

Cryostat radial radiative power



cylinder

		Heat transfer from mirror into cold cylindrical vessel

		Eic Hennes Januari 25, 2009

				description		symbol		value		unit		remark/formula

		input		Stefan-Boltzmann constant		s		5.67E-08

				mirror diameter				0.4		m		advanced Virgo mirror

				vessel diameter				0.65				proposed by M. Doets

				vessel-mirror distance				2.5

				vessel length				2.5

				mirror temperature				300		K

				vessel temperature				0

				mirror emissivity				0.89

				vessel emissivity				1		-		aluminum or steel

		output		mirror area				0.1257

				vessel entrance area				0.3318

				Diameter and area of transparant part of Av				0.3250		m								0.248873043				0.1625

								0.0830		m2						0.7119667316

				view factor intermediate parameters				159.9								0.0347083782

								157.9								1.410027863		0.11

								1.7E-02										0.89

								4.2E-03

				view factor (mirror --> vessel)				1.23E-02

				view factor (vessel --> mirror)				3.04E-04								0.0003036606		efunda denom		efunda1

				view factor correction term				0.0E+00								0.0123362101		81.1857684386		0.71088

				Transmitted power		P		0.6337		W

						=		633.7		mW

								5.1051



P=epsLDi/(2-e)(To4-Ti4)/(Ns+1)
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