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fI	.bwt8.57/bdt6.49	eb	lliw	yad	ngised	a	no	lioc	gnilooc	ruo	ot	noitidnoc	gniretne	eht	taht	ees	nac	ew	isâwodniw	ssecor	P	cirtemorhcys	P	eht	ni	elbat	atad	eht	ta	gnikool	yb	ro	,trahc	eht	morf	yltcerid	noitamrofni	eht	gnidaer	yB	.siht	ekil	skool	ti	,8.	fo	RHS	a	htiw	ecaps	EARHSA	on	rof	taht	did	ew	fI	Â.trahc	cisab	eht	edargpu	uoy	fi	teg	uoy	sloot	ynam	eht
fo	eno	si	hcihw,loot	lortnoC	eniL	tnatsnoC	?	I	dna	uoy	Â;etats	ropav	a	ni	ria	eht	ni	retaw	eht	gnipeek	si	taht	ygrene	eht(	ygrene	tnetal	fo	mrof	eht	ni	si	refsnart	taeh	eht	fo	emos	,noitarutas	sdrawot	slooc	ria	eht	sa	tuB	Â	ni)erutarepmet	hin	,	and	,	L	.tS	eht	rof	noitpo	VSC	eht	tceles	I	nehW	Â.)noitpo	elif	vsc.(	lecxE	Âro	)noitpo	elif	txt.(	dapeto	N	ni	pu	nepo
lliw	elbat	eht	dna	taht	tsuj	seod	ti	,elbaT	a	etaerC	ot	loot	eht	llet	uoy	nehw	dna	elif	)VSC(	eula	V	detarapeS	ammoC	ro	elif	txet	a	kcip	neht	nac	uoy,noitpo	taht	tceles	uoy	nehW	Â.elbaT	ataD	a	ot	atad	nib	eht	gnitropxe	fo	noitpo	eht	evah	osla	uoy	taht	eciton	lliw	usoloy	nibAdded	an	economizer	to	our	system	so	that	we	can	make	our	51.2	targeted	air
temperature	outdoors	with	hot	return	air	and	not	performing	the	mechanical	cooling,	we	would	find	out	that	on	the	extreme	day	would	require	fence	on	the	extreme	day	35%	outdoor	air	to	hold	our	directed	discharge	temperature.	In	winter	...	...	we	would	find	that,	even	on	an	extreme	day,	the	mixed	air	plenum	should	not	be	close	to	freezing	if	we	are
using	only	10%	external	air,	even	if	the	return	air	is	turning	colder	than	the	Space	instead	of	warm	than	the	space.	This	means	that	if	a	perfect	mixture	occurs,	our	small	system	would	not	need	a	prohibition	coil	and	would	not	have	a	trip	to	Freezestat	unless	something	was	wrong.	Also	note	that,	as	our	mixed	air	temperature	is	above	our	target,	if	the
space	we	are	actually	serving	requires	an	ADP	of	52.1	â	°	F	to	meet	the	spatial	condition,	then	The	same	being	extremely	cold,	we	had	to	do	some	mechanical	cooling	and	the	coil	would	be	wet	if	the	inable	moisture	were	actually	in	design	conditions.	The	load	on	the	coil	would	have	fallen	due	to	the	introduction	of	the	colder	air	and	outdoor	dryer.	Be
perfectly	free	of	leak	for	this	condition	to	exist.	You	can	move	the	location	of	the	chapter	in	relation	to	the	point,	changing	the	configurations	in	the	label	column	using	the	suspended	menu	that	is	provided.	Above,	right	in	the	label	column.	If	you	are	wondering	how	a	designer	comes	to	the	coil's	outflows,	this	one	is	a	typian	for	a	future	post.	But	we
discuss	this	in	the	VAV,	design,	performance	and	commissioning	of	the	class	in	the	Energy	Center	and	this	link	will	take	you	to	these	slides,	which	should	give	you	a	countryside	of	how	different	condition	is	done	and	why	different	condition	Loading	requires	different	coil,	leaving	conditions.	Of	ssucsid	I	seuqinhcet	dna	stpecnoc	cirtemorhcysp	cisab	eht
,sgniht	etartsulli	ot	trahc	cinortcele	E&GP	eht	gnisu	dna	siht	gnitirw	ma	I	elihw	taht	noitnem	dluohs	osla	I	.egnahc	ton	lliw	,RHS	eht	yb	tes	si	hcihw	,enil	eht	fo	epols	eht	,regnol	enil	ruo	ekam	ew	fi	,oitar	tcepsa	dekcol	eht	fo	eutriv	yb	taht	snaem	tahT	Â	Ã.egnahc	did	uoy	eno	eht	ot	noitroporp	ni	degnahc	eb	lliw	egnahc	yltcerid	tÂÂÃ¢ndid	uoy	noisnemid
eht	dna	tcejbo	eht	fo	htdiw	ro	thgieh	eht	rehtie	egnahc	Neht	nac	uoy,)	Woleb	worra	neer	(egami	eht	fo	oitar	tceepsa	eht	kcol	tsrif	uoy	fi,	os	.segaugnal	tnerefffid	esu	ot	ytiliba	eht	gnidulcni,	egakcap	eht	ni	sâ	™	evah	I	gninaem	,tsom	eht	esu	I	sloot	lanoisseforp	eht	detsil	ylno	ylno	evah	I	Â	ÃÂ	Ã.noisrev	lanoisseforp	eht	ot	gnidargpu	yb	teg	dluow	uoy
serutaef	decnavda	eht	otni	thgisni	emos	dna	)rettam	taht	rof	trahc	hcysp	yna	ro(	trahc	hcysp	E	&	gp	eht	fo	noisrev	cisab	eht	gnisu	tuoba	og	ot	woh	fo	esnes	a	uoy	sevig	siht,	yllufe	poH	noisulcnoC	)tnetnoC	ot	nruteR(	.sredivid	nmuloc	eht	ro	wodniw	eht	fo	sredraob	eht	gnikcilc	dna	gniggard	yb	ot	tnaw	uoy	fi	htdiw	nmuloc	dna	ezis	eht	tsujda	nac	uoy
nepo	wodniw	eht	evah	uoy	ecnO	.siht	teg	ew	,tnioP	etatS	tcennoC	Â	Ã	ot	tnioP	etatS	ddA	morf	tniop	ecapS	EARHSA	eht	rof	ssecorp	eht	egnahc	ew	fI	Â	ÃÂ	Ã.niaga	ecaps	eht	ot	kcab	dna	lioc	gnilooc	eht	ot	ecaps	eht	morf	swolf	ylpmis	metsys	elttil	elpmis	ruo	ni	ria	eht	ecnis	tniop	ecapS	EARHSA	eht	htiw	tniop	egrahcsiD	lioC	gnilooC	eht	tcennoc	ot	deen
ew	,metsys	elttil	ruo	rof	ssecorp	eritne	eht	tolp	oT	ssecorP	a	gnittolP	)stnetnoC	ot	nruteR(	.ytidimuh	cificeps	esac	tseb	eht	dna	ytidimuh	cificeps	elbissop	tsewol	eht	neewteb	erehwemos	dnuora	taolf	dluow	ecaps	eht	taht	si	sseug	tseb	YM	OS,	NWO	sti	no	gnitca	dluow	ssecorp	rezimonoce	eht	naht	erom	ria	eht	tuo	yrd	ot	dNet	dluow	srotartlifni	tub	pu
noitidnoc	ria	dexim	eht	tehtar	ot	dnet	dluow	Work	for	any	psychological	grant,	including	a	role.	(You	remember	paper,	right?)	The	post	for	this	post,	I	thought	I	would	focus	on	what	is	the	basic	version	of	the	GRATHER	can	do	an	example.	The	links	below	will	jump	you	to	tonia	of	interest,	as	this	is	another	long	post.	The	return	to	contain	as	at	the	end
of	each	section	will	bring	it	back	here.	Many	menu	NOTES	Menu	Tools	Tool	Tools	Toolsv7	Menu	Menu	Menu	(Return	to	Containment)	David	Seller	Engineer	Sã	â	€	Â	€	“Dynamic	Ease	of	Engineering	Appropriate	columns,	but	I	usually	accept	the	patterns.	99.999999%).	Note	that	now	there	is	a	line	through	.8	in	the	SHR	protractor	and	a	parallel	line
through	the	point	of	space	ashrae.	Note	that	the	line	also	goes	by	0.80	on	the	SHR	scale	that	is	on	the	right	axis	of	the	grain.	What	is	cool	about	the	SHR	line	(I	say	â	€	œCoholâ	€	in	a	nerd	way)	is	that	when	you	will	plot	it	in	the	grade,	it	represents	how	much	the	process	has	to	cool	and	dry	the	air	So	that	when	air	is	delivered	to	the	space,	it	will	meet
the	load	requirements	in	terms	of	sensitive	and	latent	energy.	I	go	to	fanatic	for	transfers	to	what	I	just	said	in	a	previous	post	titled	Economizers-The	Physics	of	A	Mixed	Air	plenum	if	you	want	to	see	derivation.	But	in	practical	terms,	what	it	means	is	that	you	can	betray	the	line	in	the	psychological	grant	and	get	your	answer.	To	do	this	with	the	basic
grain,	you	need	the	outdoor	air	point	and	return	the	air	point	using	the	tools	in	the	grade	and	then	move	an	image	of	the	grain	to	PowerPoint	and	work	out	the	mixed	condition	drawing	and	measuring	lines.	You	can	see	an	example	of	this	in	the	economizer	post	I	just	mentioned	under	The	Psych	Chart,	Graphical	Approach	to	the	Same	Problem	Topic,
and	that's	how	we	did	zev	zev	amu	opmet	otium	avel	o£Ãn	etnemlaer	e	oxelpmoc	etnemralucitrap	©Ã	o£ÃN	.sopmet	sohlev	have	done	this	a	few	times.	The	specific	moisture	is	a	measure	of	the	absolute	amount	of	moisture	in	the	air.	Common	units	include	air	pound	pounds	by	air	and	grain	by	pound,	which	is	what	the	professional	versions	of	the	pg	&
e	standard	for.	You	can	change	the	units	along	with	many	other	configurations,	such	as	colors,	line	weights,	etc.	If	you	look	at	the	full	file,	you	will	find	out	that	there	is	a	line	in	it	for	every	hour	of	the	year	with	all	the	associated	meteorological	data.	If	you	save	this	file	as	an	Excel	workbook,	you	will	be	able	to	use	things	like	kw	engineering	get
psyched	and	HVAC	equations	to	perform	power	breaks	On	time	against	a	year's	clummy.	The	data	for	the	tools	of	the	tool	are	the	data	ashrae	so	that	it	covers	many,	many	places	through	the	world.	Here	is	what	it	seems	to	St.	Louis,	of	my	professional	versions	of	the	Psycho	Great	Psycho	PG&E.	(Return	to	contain)	Hiding	a	mixed	air	condition	to
finish	this	post,	I	will	make	an	addition	to	our	small	AVAC	system	that	will	make	it	more	realistic.	Specifically,	I	will	add	ventilation	air	outside	and	then	use	it	to	demonstrate	how	you	betray	a	mixed	air	condition	in	a	psychological	grant.	I	will	use	the	pro	versions	of	the	grain	to	make	it	a	little	more	frown	for	me	and	to	illustrate	some	other
characteristics	of	this	grade.	Note	that	I	selected	Air	Mixing	as	my	process,	chose	the	two	state	points	that	I	want	to	mix	and	specified	the	percentage	of	air	from	each	state	point	in	the	fields	on	the	lower	left	of	the	Psychoming	Process	window.	When	I	do	this,	the	conditions	for	the	mixed	air	point	are	calculated	and	displayed	for	me	to	the	present
point.	And	when	I	click	apply,	the	point	is	added	to	my	grade,	along	with	lines	that	connect	it	to	the	two	state	points	associated	with	it.	(Return	to	ralucitrap	ralucitrap	mu	arap	socit¡Ãmilc	sodad	sod	nib	alecrap	amu	rezaf	©Ã	sotirovaf	suem	sod	mU	stolP	niB	me	saer¡Ã	o£Ãs	sairf	siam	seroc	sa	e	saroh	siam	moc	ocif¡Ãrg	on	saer¡Ã	o£Ãs	setneuq	siam
seroc	sA	.o£Ã§Ãatneserpa	uo	oir³Ãtaler	mu	me	esU	arap	aicnªÃrefsnart	ed	aer¡Ã	aus	arap	megami	a	raipoc	e	ocif¡Ãrg	ues	od	fdp.	mu	rairc	,rosruc	ues	od	o£Ã§Ãazilacol		Ã	sodaicossa	sortem¢Ãrap	so	rel	,sotnop	ratolp	etimrep	siop	,litºÃ	otium	atnemarref	amu	©Ã	adnia	,adatimil	o£Ãsrev	amu	odnes	omseM	.etnemroiretna	irefer	em	euq	sedils	ed	kced	on
adarolpxe	ocuop	mu	©Ã	e	golb	on	megatsop	arutuf	amu	arap	megarrof	©Ã	ossi	oduT	.	ohlavro	ed	otnop	ues	od	oxiaba	o-	odnairfser	ra	o	somaces	etnemlamron	euqrop	©Ã	ossI	.etnetal	etnenopmoc	oneuqep	mu	moc	sagrac	euq	od	oirf	siam	ra	o£Ãrigixe	etnetal	etnenopmoc	ednarg	mu	meussop	euq	sagrac	sa	,siaugi	sasioc	sartuo	sa	sadot	moc	,euq
acifingis	ossi	,lareg	odom	mu	eD	.sodad	sues	arisni	etnemlautneve	¡Ãri	ªÃcov	edno	©Ã	euq	,alenaj	ad	roirefni	etrap	an	alenaj-bus	amu	¡Ãrirba	e	alebat		Ã	ahnil	amu	¡Ãranoicida	euq	,ocirt©Ãmorcisp	ossecorp	od	alenaj	an	otnop	mu	ranoicidA	o£Ãtob	on	acilc	ªÃcov	,ocif¡Ãrg	on	otnop	mu	racoloc	araP	.ocif¡Ãrg	on	aces	adapm¢Ãl	ed	sarutarepmet
odnatejorp	e	sotnop	odnatolp	revitse	odnauq	o£Ã§Ãaredisnoc	me	ossi	ravel	asicerp	ªÃcov	,otnatrop	;siacitrev	etnematiefrep	o£Ãs	o£Ãn	ocif¡Ãrg	on	aces	adapm¢Ãl	ad	arutarepmet	ed	sahnil	sa	omoc	evresbo	,s¡ÃilA	.arof	¡Ãl	odnecetnoca	¡Ãtse	euq	od	odnedneped	,ametsis	osson	me	sotcapmi	ed	eir©Ãs	amu	ret	edop	someratneserpa	euq	ervil	ra	oa	ra	o
,missA	.soces	e	soirf	etnemamertxe	said	omoc	meb	,sodimºÃ	e	setneuq	etnemamertxe	said	met	euq	,siuoL	.tS	me	ametsis	osson	someracoloc	,)dren	arienam	amu	ed(	setnasseretni	sasioc	sa	ranrot	araP	.o£Ãtsuaxe	ed	£Ãf	oneuqep	mu	rop	ametsis	o	axied	euq	,o£Ã§Ãalitnev	ed	ra	ed	%01	zudortni	euq	otud	mu	someranoicida	,setnaicini	araP	.ossi	ecerap
,rasilana	ed	somabaca	,CAVH	ossecorp	olep	ossi	somrezif	eS	.	.ele	a	sodaroprocni	)3YMT	e	2YMT	soviuqra(	3	e	2	ona	od	aigoloroetem	ed	socipÃt	soviuqra	so	iussop	ocif¡Ãrg	od	lanoissiforp	o£Ãsrev	A	.ocif¡Ãrg	on	chart	with	fewer	hours;Ã	Â	the	little	color	code	key	tells	how	many	hours	are	in	each	bin	and	you	can	control	the	size	of	the	bins	and	which
hour,	day,	week,	month,	etc.	Let¢ÃÂÂs	start	by	modifying	our	system	diagram	to	include	a	number	of	things	that	you	would	likely	encounter	in	a	real	world	application.	Ryan	Stroupe	of	the	Pacific	Energy	Center	recently	worked	out	a	deal	that	allows	him	to	provide	a	free	limited	capability	version	of	Hands	Down	Software¢ÃÂÂs	electronic	psych
chart.Ã	Â	You	can	get	a	copy	at	this	link	and	a	overview	document	that	also	includes	the	download	link	here.	To	enter	a	point,	you	need	to	know	the	dry	bulb	temperature	and	some	other	metric	that	is	an	indication	of	moisture,	like	dew	point	temperature,	specific	humidity,	wet	bulb	temperature,	or	relative	humidity.Ã	Â	We	are	using	75Ã°ÂF	as	our
dry	bulb	temperature	and	50%	RH	as	our	indication	of	moisture.Ã	Â	So	at	a	minimum,	to	get	a	point	on	the	chart,	you	will	need	to	type	in:	The	name	of	the	point	in	the	Point	column,	and	The	dry	bulb	temperature	next	to	DB	in	the	sub-window	under	Current	Point,	and	The	relative	humidity	(or	other	indication	of	moisture	content)	in	the	sub-window
below	the	dry	bulb	temperature.Ã	ÂÃ	Â	You	will	also	need	to	pick	the	units	of	measure	for	this	point	(RH,	Wet	Bulb,	etc.)	using	the	drop	down	menu	to	the	left	of	the	box	where	you	enter	moisture	content	number.	But,	the	professional	version	of	the	PG&E	psych	chart	makes	the	mixing	analysis	even	easier.Ã	Â	The	reason	is	that	the	professional
version	of	the	chart	gives	you	quite	a	few	more	processes	to	chose	from	in	the	Process	column	of	the	Psychrometric	Process	window,	including	an	air	mixing	process.Ã	Â	This	is	what	that	looks	like.	For	example,	if	I	select	my	SHR	line,	lock	the	aspect	ratio	(the	green	arrow	below)	and	then	make	it	3	inches	wide	(the	red	arrow	below),	I	get	a	longer
line	that	has	the	same	slope	as	the	line	originally	had;	in	other	words,	the	slope	matches	slope	of	a	line	through	0.8	in	the	SHR	index	(the	blue	arrow	below).	Notice	how	there	is	now	a	red	dot	labeled	ASHRAE	Space	on	the	chart	and	that	as	soon	as	you	entered	the	moisture	data,	all	other	psychometric	properties	associated	with	the	point	appear	in
the	sub-window	below	the	boxes	where	you	entered	your	data.	With	the	basic	version	of	the	chart,	you	need	to	look	for	the	outdoor	design	condition	in	some	other	feature,	such	as	the	ASHRAE	Foundation	Manual	or	an	internet	search.	But	if	you	have	updated	to	the	professional	version	of	the	chart,	this	information	is	built	as	a	tool	that	you	can
specifically	open	the	HDClimatic	Tool,	which	appears	in	the	drop-down	menu	in	Tools.	As	I	said,	that's	how	we	did	it	in	the	old	days,	and	when	I	retire,	I	won't	doubt	ending	up	in	the	local	HVAC	museum	showing	curious	children	how	to	do	that.	I	can	see	the	emotion	in	your	little	eyes	as	I	explain	what	paper	and	pencil	where	and	put	real	triangles	on
a	psychometric	paper	chart	to	transfer	the	line.	In	fact,	I	was	about	to	show	my	great	daughter,	but	she	suddenly	realized	that	she	was	falling	with	a	cold	and	said	she	had	no	choice	but	to	leave	the	room	to	minimize	my	exposure	to	it.	This	is	an	important	thing	to	be	aware	of	when	you	are	operating	buildings	and	doing	retrocommissioning	because	it
is	not	unusual	to	see	active	preheating	coils,	discomfort	freezing	trips,	and	frozen	coils	under	conditions	where	they	should	not	have	occurred	if	you	plot	the	process	in	a	psychiatric	chart	(or	do	mathematics).	When	these	conditions	exist,	they	are	probably	the	result	of	mixing	less	than	perfect,	which	is	very	common	in	mixed	air	plenums.	This	means
that	if	you	can	improve	the	mix,	you	can	solve	problems	and	save	energy.	Having	done	this,	you	can	then	paste	it	into	anotherlike	Excel	to	work	with	the	numbers	mathematically	or	create	your	own	data	table	or	both.	But	using	using	as	I	just	discussed,	you	can	do	the	mixed	air	analysis	with	the	basic	version	of	the	chart	by	tracing	its	points	and	then
work	with	a	copy	of	the	chart	on	the	powerpoint.	Motor	heat	calculator	there	is	a	motor	heat	calculator	included	in	the	pro	version	of	the	graph	which	tells	you	what	the	temperature	elevation	will	be	through	a	fan	due	to	the	heat	of	the	fan	and	the	engine	efficiency	losses	in	the	air	flow.	In	this	example,	I	entered	the	flow	rate	and	static	pressure	of	the
fan	and	static	efficiency	and	engine	efficiency	and	the	other	metrics	were	provided	by	the	calculator	when	I	clicked	the	calculator	button.	Now	let's	do	something	different.	you	may	have	noticed	that	there	is	a	column	labeled	process	in	the	window	psychometric	processes.	If	you	click	this	cell,	you	will	find	that	there	are	several	options	beyond	the	add
state	point.	specifically,	you	can	also	choose	connect	state	point	and	cooling	coil.	if	you	click	on	the	small	arrow	in	the	box	in	the	bottom	right	corner	of	the	size	menu	item,	a	dialog	box	opens	that	will	allow	you	to	format	the	form	you	selected,	in	this	case,	the	shr	line.	should	automatically	open	the	tab	that	is	associated	with	the	size.	designers	come
with	it	doing	a	load	calculation	that	considers	the	amount	of	latent	energy,	the	amount	of	sensitive	energy	and	the	amount	of	total	energy	will	be	added	to	a	space	by	the	loads	it	contains.	the	bottom	line	is	that	to	keep	the	condition	constant	in	space,	the	air	that	leaves	the	cooling	coil	has	to	be	cool	enough	so	that	when	the	sensible	energy	in	space	is
added	to	it,	you	end	up	at	the	temperature	of	the	space.	and	it	has	to	be	dry	enough	that	when	the	latent	energy	added	to	it,	you	end	up	at	the	humidity	level	that	you	have	pointed	out.	(return	to	content)	apparatus	dew	point	the	adp	is	the	point	where	the	shr	line	crosses	the	saturation	curve,	reads	theof	the	shaft	of	the	dry	lamp	at	the	bottom	of	the
graph.	The	bottom	line	of	this	isWe	can	discover	the	return	condition	by	assuming	a	constant	specific	humidity	or	a	constant	dew	point	and	using	this	as	our	indication	of	moisture	content	along	with	the	dry	lamp	temperature	we	anticipate	for	the	return	air.	In	fact,	there	are	two	ways	to	plot	the	SHR	line,	the	transferr	and	the	vertical	scale	and	the
point.	Note	that	the	point	is	75	°	FTDB,/50%.	Of	interest,	then	the	approach	of	vertical	and	point	axis	is	very	convenient.	(Return	to	content)	The	impact	of	the	sensitive	heat	rate	on	the	cooling	coil	output	conditions,	I	set	the	graph	for	our	small	exercise	using	a	0.95	SHR,	which	is	a	little	high	for	commercial	buildings.	I	did	this,	so	the	coil	discharge
temperature	was	55	°F,	which	seems	to	be	the	temperature	everyone	thinks	their	systems	should	work.	If	you	are	following	the	discussion,	I	suspect	you	can	see	that	it	is	not	necessarily	true	and	that	the	actual	temperature	depends	a	lot	on	the	amount	of	humidity	You	need	to	handle	in	the	space	and	in	the	dry	lamp	and	in	the	specific	dew	point/acity
in	which	you	need	to	finish.	A	screenshot	of	the	chart	instead	of	the	entire	working	window	so	you	can	see	it	better.	But	unless	the	building	has	been	completely	leak-free,	including	the	water	vapor	leak	(which	will	migrate	against	the	airflow	and	move	from	the	site	with	the	highest	steam	pressure	to	the	minor),	it	is	unlikely	that	we	will	keep	our	space
condition	directed	without	adding	a	little	moisture.	,	including	infiltration,	traffic	through	doors	and	envelope	leaks.	Using	the	chart	profile	control	tool	in	the	drop-down	menu	Settings	in	the	professional	version	of	the	chart.	The	problem	now	is	that	the	line	does	notThrough	the	saturation	curve,	because	it	is	not	enough.	You	can	also	solve	this
problem	electronically.	Item	in	the	menu.	Fortunately,	at	this	moment,	you	saw	that	any	versions	of	the	PG	&	E	and	can	be	quite	if	you	are	working	with	HVAC	systems	and	trying	to	understand	what	is	happening	in	them.	The	professional	versions	of	the	Great	probably	will	pay	itself	by	simplifying	its	process.	Plus,	the	professional	versions	includes
several	tools	very	much	that	I	did	not	use	to	this	point.	Some	of	the	ones	I	use	most.	Then	we	slid	the	first	trion	by	the	second	triâ	¢	nigule	that	the	side	that	corresponded	to	the	SHR	line	on	the	SHR	scale	went	through	the	point	where	we	were	interested,	so.	To	select	cooling,	we	need	to	know	the	entry	condition,	which	is	a	mixture	of	the	air	of	return
and	the	air	outdoors.	Energy,	the	mixture	point	will	be	on	a	line	that	connects	the	two	points	of	interest	of	the	state	and	its	position	in	the	line	will	be	proportional	to	the	percentage	of	total	flow	represented	by	each	of	the	state	points.	You	can	even	use	Excel	Vlookup	Function	to	import	data	from	a	timber	file	or	tendency	for	every	hour	and	find	out
what	it	costs	to	operate	a	dysfunctional	system	for	a	year.	You	can	repeat	the	more	appropriate	paralcale	that	reflect	repairs	to	the	system,	which	would	cost	to	perform	the	system	correctly.	The	difference	between	the	two	nots	is	the	potential	of	economy.	Note	that	you	still	need	to	add	belt	losses,	which	can	be	2-3%	for	a	well	maintained	system	and
perhaps	to	10%	for	a	where	the	belts	were	shouting	when	the	fan	ran.	If	the	engine	is	not	in	the	air	flow,	then	define	the	engine	efficiency	to	100%	will	eliminate	the	efficiency	of	the	evaluation	engine	efficiency.	Alternatively,	you	could	betray	the	SHR	line	by	placing	one	end	of	it	at	point	at	75th	FTDB,	50%	Rh	and	the	other	end	through	the	SHR	of
interest	on	the	SHR	scale	on	the	right	side	of	the	GREAT.	If	you	did	it	that	way,	it	would	be	like	this.	You	can	also	copy	the	data	table	to	your	clip	card	in	both	grain	versions	using	the	data	from	the	Capia	Great	for	the	Clipboard	tool	in	the	Suspended	Edit	menu.	If	you	consult	the	book	HVAC	Equations	and	Rules	of	Thumb	by	Arthur	Bell,	you	will	find
out	that	for	commercial	buildings,	Shrs	can	run	from	0.75	â	€	“0.93.	In	contrast,	places	like	theaters	may	have	Shrs	in	the	range	of	0.65	-	0.75	because	the	number	of	people	in	them	adds	considerably	latent	and	therefore	reduces	SHR.	But	places	like	the	clean	rooms	I	was	involved	during	my	mandate	in	Komatsu	Silicon	American	may	have	SRHS
approaching	1st.	If	we	have	to	betray	our	small	process	out	for	a	space	with	a	SHR	of	0.85	instead	of	0.90,	we	ended	up	needing	a	cooling	coil	rolling	temperature	within	53.0	°	FTDB/52.8	°	FTWB.	If	you	needed	to	meet	the	conditions	68th	ftdb,/45%Rh	we	needed	in	our	epitaxial	cleaning	room	in	KSA,	you	had	to	leave	the	coil	at	46th	FTDB,	45.8	°
FTWB.	If	you	look	at	my	system	diagram,	you	will	find	that	I	also	made	the	warmer	return	air	than	space	is,	what	happens	in	a	real	system	if	the	return	duct	runs	through	of	a	warm	ceiling	or	through	roof	on	a	hot	sunny	day.	Since	all	the	energy	gain	was	in	the	form	of	sensible	energy,	the	specific	moisture	(and	the	temperature	of	the	dew	point)	of	the
return	air	did	not	change	the	condition	The	temperature	of	the	dry	bulb	changes	together	with	relative	humidity,	since,	unlike	specific	relative	humidity	is	aof	the	air	moisture	content	in	relation	to	what	could	hold	at	the	current	temperature.	The	trick	now	is	somehow	moving	the	line	so	that	it	goes	through	the	point	of	interest	and	crosses	the
saturation	curve.	In	the	old	days,	when	we	were	using	paper	grades,	we	would	use	a	drawing	trick	that	used	two	trinitia	to	change	the	line.	We	began	by	placing	a	trion	so	that	it	would	combine	with	the	inclination	of	the	line	we	wanted	to	transfer,	so.	And	if	you	are	using	a	lot	and	wishing	you	had	all	the	resources	associated	with	the	full	blow	to	the
Great	Hands	Down	Software,	you	can	update	it	for	a	$	160	licensing	rate.	This	is	about	a	30%	discount	on	what	the	Great	Hands	Down	would	cost	if	you	simply	were	and	bought	it	on	its	own.	So	a	big	forced	to	do	Ryan	for	doing	this	to	be	disposed	of	for	the	Strisher	and	Hands	Down	Software	to	offer	the	discount.	If	you	are	not	familiar	with	the
warmth	of	the	fan,	Jerry	Williams	wrote	a	large	pair	of	articles	for	the	heating	magazine,	tubulation	and	air	conditioner	at	a	time.	The	articles	are	only	enough	to	be	in	the	digital	files.	But	as	fanatic	tends	to	be,	the	concepts	are	still	perfectly	vamous	and	I	put	arts	of	the	articles	on	my	Google	Drive	on	this	link	if	you	want	to	refer	them.	When	you	were
using	a	slide	rule,	you	were	needed	for	1	or	2	places	and	no	decimal	with	a	lot	of	main	zeros	were	more	complicated	to	deal	with	than	not.	If	you	use	moisture	pounds	by	dry	air	pound	for	specific	moisture,	you	end	up	with	a	few	very	small	notes,	for	example	64.9	grain	per	pound	becomes	0,0093	pounds	of	air	pound,	since	There	are	7,000	grain	in	a
pound.	Thus,	using	dry	air	pound	moisture	grays,	it	was	more	fanciful	to	work	with	the	numbers	since	they	had	less	zeros	Now,	with	computers	and	calculators,	it's	not	so	much	a	problem.	problem.)bwtftfttttttttttttttttttttttttttw	ew	dna	)bwtf°6.45	sa	detaiverbba	netfo(	blub	tew	F°6.45	dna	)bdtf	hin'	I.ti	tuoba	erom	tol	a	yas	tânow	I	the	,siuoL	.tS	rof	atad
ngised	eht	teg	ot	tsop	eht	ni	reilrae	desu	I	erutaef	eht	si	sihT	Â.unem	nwod-pord	sloo	T	eht	ni	trahc	eht	fo	noisrev	orP	eht	ni	dedulcni	si	taht	erutaef	atad	ngised	EARHSA	eht	si	esu	yltneuqerf	I	erutaef	rehtonA	ataD	ngiseD	♪	I'm	not	sure	♪	,	eht	eht	eht	n	ew	ekil	tsuj	,trahc	cinortcele	eht	ni	tseretni	fo	tniop	eht	tolp	tsrif	dluow	uoy	,detrats	teg	oT
.erusserp	cirehpmaxta	ta	maets	rof	scirtem	eht	fo	lla	denruter	would	start	by	clicking	the	Add	A	Point	button	on	the	Psychrometric	Process	window	and	typing	in	our	data,	just	like	we	did	to	put	the	ASHRAE	Space	into	the	table.Ã	ÂÃ	Â	This	will	add	another	row	to	the	table	and,	when	we	click	Apply,	will	plot	the	point	on	the	chart.	Our	analysis	also
says	we	would	not	need	to	humidify	since	the	mix	point	is	right	on	the	SHR	line,	assuming	of	course	we	had	started	out	with	a	specific	humidity	in	the	building	of	about	57	grains	per	pound	and	the	latent	loads	in	the	space	were	about	the	same	as	they	were	on	the	design	day.	Some	of	you	may	be	wondering	why	we	would	use	some	weird	unit	like
grains	per	pound	to	measure	specific	humidity.Ã	Â	The	reason	is	that	back	in	the	olden	days,	we	did	all	of	this	stuff	with	papers,	pencils	and	slide	rules.	Plotting	a	Point	As	a	starting	point,	let¢ÃÂÂs	plot	the	¢ÃÂÂgeneric¢ÃÂÂ	ASHRAE	standard	space	condition	of	75Ã°ÂF	and	50%	relative	humidity	and	then	read	all	of	the	other	psychrometric
parameters	off	of	the	chart.Ã	Â	To	start,	you	need	to	open	the	Psychrometric	Process	window,	which	is	accessible	from	the	Analysis	drop	down	menu.	is	shown	Ã	Âvia	the	options	in	the	weather	data	window.	and	point	out	a	few	things.	And	here	is	the	chart	vs.	Even	though	we	are	thinking	of	our	SHR	line	as	a	red	angled	line,	the	drawing	tools	in
PowerPoint,	Word,	etc.	Note	that	the	table	also	includes	other	useful	information	where	appropriate,	like	the	SHR	or	the	energy	added	or	removed	given	the	air	flow	for	connected	state	points.Ã	Â	Bear	in	mind	that	the	chart	is	actually	calculating	all	of	this	information	to	multiple	decimal	places.Ã	ÂÃ	Â	So,	for	instance,	even	though	the	return	air
condition	is	based	on	the	space	condition	with	no	moisture	added	to	it	(SHR	=	1),	a	very	small	moisture	difference	actually	shows	up	because	of	the	accuracy	I	used	to	enter	relative	humidity	(100%	vs.	Incidentally,	if	you	are	wondering	how	you	draw	the	actual	line,	you	use	the	Shapes	tool,	which	in	the	insert	menu.	These	screenshots	of	the	various
meno	dropdown	included	with	the	pro	version	should	give	you	a	very	complete	picture	of	the	features	that	I	do	not	highlight.	then	you	trace	the	line	shr	oando	the	protractor	u	the	vertical	axis	and	point.	if	you	oar	the	protractor,	one	end	of	the	line	passes	by	the	small	vertical	hash	mark	on	the	upper	horizontal	scale	and	the	other	end	passes	by	the	shr
of	interest;	in	our	case	0.80.	Here’s	what	this	would	look	like	if	you	did	it	out	(note	that	I	have	zoomed	in	on	the	powerpoint	slide	to	let	you	see	it	better.)	Finally,	we	would	draw	the	line,	praying	the	triangle	as	a	guide,	which	would	leave	us	with	it.	to	get	the	picture	above	on	the	blog,	I	used	another	useful	feature	of	the	electronic	psychology	cart.
when	selecting	copy	graphic	image	to	clipboard	from	the	edit	drop-down	menu,	I	captured	the	image	to	my	clipboard.	I	can	then	paste	it	into	other	applications	like	word	u	powerpoint	u	excel	to	make	a	report	u	for	illustrative	purposes	in	this	blog	post.	Note	how	now	there	is	a	straight	line	between	the	cooling	coil	discharge	point	and	the	ashrae
space	point.	this	line	is	a	little	more	theoretical	than	the	cooling	coil	line	and	is	a	sensitive	heat	relation	line	(shr.)	the	sensitive	heat	ratio	is	practically	what	the	name	implies;	it	is	the	reason	of	the	sensible	load	in	space	for	the	total	load.	Note	how	you	can	now	choose	a	starting	point	for	the	process.	If	we	had	more	than	one	point	on	our	chart,	we
could	choose	any	of	them	by	praying	the	drop	down	menu.	for	our	cooling	process,	the	starting	point	was	the	ashrae	space,	so	we	will	simply	accept	and	click	on	apply.	when	we	do	this,	the	psychological	graph	adds	an	ashrae	space	line	to	the	refrigeration	coil	discharge	that	approaches	the	path	the	air	would	take	as	it	passes	through	the	coilYou'll
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can	make	a	coil	selection	using	any	number	of	different	approaches.Ã	Â	The	Bypass	Factor	method	developed	by	Willis	Carrier	is	one	example	of	an	coil	selection	technique	that	uses	ADP	and	if	you	want	toÃ	Â	know	more,	you	will	find	it	discussed	in	the	slides	I	mentioned	previously.Ã	Â	This	image	zooms	in	on	the	chart	above	so	you	can	read	the	ADP
better.	You	could	come	up	with	the	dry	bulb	temperature	via	a	number	of	ways,	including	a	somewhat	complex	heat	transfer	calculation	for	the	duct	or	an	estimate	based	on	past	experience,	or	for	an	existing	building,	a	field	measurement.Ã	Â	Here	is	what	our	system	looks	like	with	the	changes	we	have	been	considering	And	here	are	the	state	points
plotted	on	the	chart,	along	with	the	process	for	the	air	as	it	moves	from	the	cooling	coil	to	the	space	(the	green	line)	and	the	space	to	the	return	connection	at	the	AHU	(the	red	line).	Now,	all	you	have	to	do	is	shift	the	line	back	to	where	it	runs	through	the	space	condition	point	and	also	crosses	the	saturation	curve.Ã	Â	Doing	that	tells	you	that	if	you
really	wanted	a	72Ã°ÂFtdb/40%	RH	space	and	the	loads	in	the	space	had	a	sensible	heat	ratio	of	0.8,	then	you	would	need	an	Apparatus	Dew	Point	(ADP)	of	about	37.5Ã°ÂF,	which	is	pretty	cold.	Steam	Property	Calculator	Another	handy	tool	is	the	Steam	Property	Calculator,	which	also	shows	up	in	the	Pro	version	in	the	Tools	drop	down	menu.
actually	think	of	it	as	the	diagonal	joining	the	opposite	corners	of	an	invisible	box.Ã	Â	The	length	and	angle	of	the	line	are	actually	controlled	by	changing	the	height	and	width	of	this	invisible	box.	Once	its	up	and	running,	you	should	have	a	window	that	looks	like	this.	this.	

Há	1	dia	·	They	are	also	used	to	classify	locations	into	climate	zones	in	ASHRAE	Standard	169.	1-2007	2013	(hereafter	the	standard),	including	appendices	A,	B,	C,	and	D,	and	G,	except	for	sections	8.	The	State	of	Texas	is	divided	into	three	climate	zones	(ASHRAE	2004)	–	Zone	2,	Zone	3	and	Zone	4	(Figure	1).	Prior	to	January	of	2016,	the	ASHRAE	90.
Há	1	dia	·	They	are	also	used	to	classify	locations	into	climate	zones	in	ASHRAE	Standard	169.	1-2007	2013	(hereafter	the	standard),	including	appendices	A,	B,	C,	and	D,	and	G,	except	for	sections	8.	The	State	of	Texas	is	divided	into	three	climate	zones	(ASHRAE	2004)	–	Zone	2,	Zone	3	and	Zone	4	(Figure	1).	Prior	to	January	of	2016,	the	ASHRAE	90.
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