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What is Commissioning

= Why do we have to perform separate commissioning?
Didn’t have to do this in the past to get a working
building

= The owner paid for a complete working building !
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Flavors of Commissioning

Commissioning: getting the building to perform as
intended first time round.

Re-commissioning: getting a building that was
previously commissioned back into original
operational state.

Retro-commissioning: take a building that was never
commissioned correctly, and never operated
correctly, to operate better.

Continuous commissioning: detect faulty operation
and energy waste continuously, perform corrective

measures immediately.

Commissioning evolution

Focus on control systems

Commissioning as a separate activity is a
fairly recent phenomenon

Systems are getting more complex

Controls used to be scope of mechanical
engineer / mechanical installer / mechanical
startup personnel

Now some or all of these are separate
controls-oriented people.
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Value of RCx

= Specially aimed at older buildings that never
got commissioned

= At best: get building to operate as originally
= At least: operate to minimum requirements

— Meet code and standards of care

— Improve comfort and reduce complaints

= Save energy, water

Overview

What is retro-
commissioning
What value does RCx
bring

RCx Challenges
Payback for RCx

10

Overview

CASE STUDY 1

What is retro-
commissioning - )
Project history
What value does RCx
bring

RCx Challenges
“Mystery” zones

Payback for RCx
AHU supply air warmup

11




Case Study 1

University Campus
Building

200,000 sqft, 8 stories
Seismic Retrofit

Add’l money — use for
building upgrades —
new control system
and air handlers
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Case Study

= Problems:
= General Contractor out of \

business after 2 top floors

= Controls contractor gone
after 2 top floors

= Do remainder of building
(6 bottom floors) with new \/
team — and new controls
system
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Case Study

Building flooded ¥z way
through 2 phase. Bottom
floors need complete
overhaul- budgets gone

Controls systems top 2
floors don’'t match bottom
6 floors. Never
commissioned.

HVAC doesn’t work — now
what?
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Case Study — short of air

Problems: s

After turning on system, £}
don't get enough air

Initial balancing report L' i o .
suggest all is fine, but f , @;ﬂ
subsequent report shows =N
large shortages from ‘ 3
cfm’s shown on 30-year g
old design drawings gRALRD |
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Case Study — short of air

No initial air balance was made pre-
construction, so don’t know if air flows shown
on drawings were ever met.

Probably, the airflows shown on drawings
were NEVER met (new fans are larger than
the originals) but there is no way to know.
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Case Study — short of air

= Trying to explain low airflow — find 3” ductwork !

= Creates tremendous losses on VAV inlet sides

jﬁ

8” 3” 6”
Mains VAV

= Speed up fans?
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Case Study — short of air

= Already running
at > 5” ext.
static pressure!

= Note large e e e {
difference in -;-':w ~ |
pressures gy - - - ol —
between hot L[ freum () SO
deck and cold [

deck T .

Feat[T18 5435“ R [T
=T |1 ERE W
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Case Study — short of air

= Solution: new control sequence that uses
both hot deck and cold deck to supply air to
spaces.

= Turn off heat whenever possible
= Use “full cooling” mode with both decks

= Result: increased airflow between 15%-20%
per floor.

20




Case Study — short of air

= Increased airflow

AH4 CFM in coolcool mode

Temp *F

%opon
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Case Study — short of air
= Fairly complex VAV and AHU operating modes
Cusment AHU mode: AHL- 6 | isin Nommat Dperatng | Mode
Currert Zone mode: VAV | 837 |sin Maoongt Mode
Zone| heatng demand is | 7% | and | Mg | 15 setat| 7en & s
Coid deck damper 12% | open 1 CFM e | achal
Hot deck damper 100% | open, | 135 CFM
Zone air fiow 223 |achal | 130 CFM setpoint
Air Handier n Normal Operaging Mode | A Hander in GooiCool Mode
Cold deck suppiies ventiation i, hot deck Cold dech supplies vantiation ar, het
pples hot s 1 dech wpphes ventiaton ar Mo heatrg
um| Muirgi | wlﬂmﬂ!ﬂ_| Mingt | Marg2 | Misegd |
= —
ot o
Cad e CFW
22

Overview

CASE STUDY 1

What is retro-
commissioning - 3
Project history
What value does RCx
bring

RCx Challenges
Payback for RCx

AHU supply air warmup

23




Case Study — Mystery Zones

= Some zones just not “behaving right” —
heating rooms when in cooling mode;
checked all actuators and wiring

i k B oo ek 40T
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Case Study — Mystery Zones

= Some zones just not “behaving right” —
heating rooms when in cooling mode;
checked all actuators and wiring

CD, HD
and 3
VAV
terminals
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Case Study — Mystery Zones

= Look at temperature & press. distribution

AHU

Cold deck mains - West | | Cold deck mains - East

Hot deck mains - West Hot deck mains - East

VAV

Branch ducts and VAV
terminals — zones always
heating?

26




Case Study — Mystery Zones

= Look at temperature & press. distribution

\
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Case Study — Mystery Zones

= Look at temperature & press. distribution

28

Case Study — Mystery Zones

= Look at temperature & press. distribution

AHU

1.57, 64°F | I 0.35”, 64°F

4.0", 95°F 4.0”, 95°F

—={vaV|

29
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Case Study — Mystery Zones

= CV damper in VAV box has high press. drop

30

Case Study — Mystery Zones

= Actual airflow direction is as follows:

AHU

15", 64°F L0.35", 64°F

4.0", 95°F 4.0", 95°F

71° P 95°
~ > VAV|—>

VAV
VAV
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Case Study — Mystery Zones

= Why are pressures at AHU so different (left/right)?

AHU

@PF

4.0, 95°F 4.0, 95°F

IAO'BSH 64°F

o

5 :@I—P

95°

VAV
vav [T

32
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Case Study — Mystery Zones

= Never did original commissioning and checkout!

= Picture shows perforated plate at AHU duct connection
(from inside AHU) o
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Case Study — Hot rooms

= Even with larger air volumes, on cool days, rooms
still too hot ? )

3 s Tieio oa i Rokind

= Average room -
temperature rise
shows between e
50 and 150 ,_"!l..__..rﬂz’_‘_‘.:‘:’_‘tf_":_! :
difference B e Y I A
between supply N U AN
temp. and room mn_wrm.\m_m—u_n..—'—'l
temp.

ik ; - 4 z 2
TV A ,_x,k.\\fu'\..'\f\,‘x..__-.“\_.a"-,

= Looks normal

T T T T T T T T
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Case Study — Hot rooms

= Check particularly hot room — rises to 85°F on cool
day o Tomp o o s e e |

e 1 AT o BT
= Qutside air is i
g Finoms Termp va A Eugoly I8mp _I
temperature is \. : SEEhaan
78°F, or 17°F e T
warmer! 15 M Tam va g e T [ ]
36
Overview
CASE STUDY 1
commissioning " -
e
o
-
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Case Study — AH warmup
= Cold deck (=neutral deck) warms up by as
much as 17°F without apparent cause ?
38
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Case Study — AH warmup

= Dual Deck AHU — new as part of retrofit

Returnairfan  w 75°F

Return air
Return air damper

Lo
D: <:| Outside air
Hot deck supply N
= 90°F

Heating coil

39

Case Study — AH warmup

Hot deck supply

= 90°F

= Dual Deck AHU — new as part of retrofit

Retunairfan  w 75°F

Return air

eturn air damper

Outside air

Heating coil

= Economizer stuck?

40

Case Study — Hot rooms

= Make test protocol with technician watching

w

economizer dampers.

FIRST TEST : To determine if the effect does indeed come from the damper, we will
shut off all heat 10 the coil for 3 days, and continue wending. If the cold deck =il
heats up, the only possible heat source will be return air. We'll also be trending retum
air temperature, 1o determine how much return air is being mixed.

SECOND TEST : After this, we will put heating back into automatic operation, and
manually lock the return damper 100% closed and the outside air damper 100% open.
If the heating effect on the cold deck does not occur, and supply air tracks cutside air,
wie'll know for sure it's not coming from the heating coil. By elimination therefore,
the effect will be from the retum damper.

41
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Case Study — Hot rooms

= Hot water valve shut — motor heat rise only

AL AN A e e

L # i
: :\df I| !‘Ff \\r'l ﬁ“uﬁj ﬁlﬂ)\vﬁlﬁwp "v-'rlﬂ.‘rlm IV]r‘lltL/\'L

[P~

f
Y il
» Sl A T -
Case Study — Hot rooms
= Note: cycling in previous slide is due to cold deck
temperature reset when building gets too cold.
Reset loop not tuned correctly, so
— Cold deck setpoint rises full range in 5 minutes
— Economizer closes
— Hot deck and cold deck warm up
— Cold deck setpoint resets back down
43
Case Study — Hot rooms
= Economizer locked open — cold deck temp. rise is back!
i . giibinL. | o
:1: rj!ir:’..,::} !
T
44
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Case Study — AH warmup

= Dual Deck AHU — new as part of retrofit

= 78°F
Sqld deck supply

Hot deck supply

* 90°F

Returnairfan  w 75°F

Return air

Return air damper

Outside air
Outéide air das

= 61°F

Heating coil

= Definitely looking at an effect within the AHU

45

Case Study — AH warmup

= Dual Deck AHU — new as part of retrofit

Retunairfan  w 75°F

Return air
eturn air damper
- 78°F g
Sald deck subply C:l Outside air
Hot deck supply ——— Outéide air damper

= 90°F = B1°F

Heating coil

= Supply air heating up along coil ??
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Case Study — AH warmup

= Coil compartment of AHU with plug fan

47
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Case Study — AH warmup

= Added baffle plates to AH coil to prevent air
flowing “along face of coil”

Case Study — AH warmup

= Results: some slight improvement, but not really
solution to the problem

= Tried many different ways of looking at problem to
find correlation of factors

49

Case Study — AH warmup

= Finally looked at HD airflow vs CD temp. rise

50
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Case Study — AH warmup

= Finally looked at HD airflow vs CD temp._rise_

51

Case Study — AH warmup

= As hot deck airflow decreases, cold deck warms
up!

= Solution: Lock out hot water valve if
— HD airflow is too low
— Outside air temp too high

— Cold deck temperature rise too high

52
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Case Study 2

Medical Campus == e

680,000 sqft, 4
stories

Investigation into
operating conditions

Suspect energy
waste and chiller
staging issues, but
not sure

54
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Defining data to collect

= No points list

= No Floor plans in DDC

56
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Defining data to collect

= No points list

= No Floor plans in DDC

I |
e e [ Ty
NDCATON T-2 RUN/OFF, AL FALRE |50 at— le—] o
NDICATON G1-3 R/, AL FALE |50 -—] a0
NDIGATON G-+ RON/F7, ALA FALLRE 50—} |
BDCATON CT-1 0 T, MGE 307-130F [ 171
Pkt pe; B
HOICATON CT-2 S ToNp, RANGE 07-130F Iy
il B {1}
CI-1 SETPONT 30T, SE° AT 80F [ 0 [——me] -
L eomersar v |
C1-2 SETPONT AOST, SET AT BOF | 3 [—am| TEVERATRE |
13 SETPONT A0AST, SET A7 B0F | ¢ |—seml 2477 gL [ -
| T SPEED 0 —
-4 SETPONT JOWST, ST AT 20F | 4 |—nlCONTROL " L
L TUPERATUE, -
NDCATON CT-3 Y5 TEUP, RAMGE J0F-130F
HLARN SETPOIT +/~ 10F [ L T
AOLCATON CT4 O TN, RaNGE J07-130F | |
iyl pore— 141 ‘ |

57

Defining data to collect

= No points list

= No Floor plans in DDC

L7 amlnaann

58
Defining data to collect
= How to know what to trend when system has
no record drawings with points lists, and all
point names are 6 letter codes?
= W11210
= \VC1LO Any Guesses?
= VHX1SY
59
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Defining data to collect

= How to know what to trend when system has
no record drawings with points lists, and all
point names are 6 letter codes?

= VFOIWR — EXH HUM

Some points have descriptors — but
still not enough information

60

Defining data to collect

= Record screenshots — build database of points

T =

BLDG. 100 AHU 02 = _
’ o= | e |‘-a-.s:-'|

61

Defining data to collect

= Note that the user interface shown is a modern
version of the DDC software, but the underlying
network and controllers are 10 years old

= The problems being described here will not
occur for new systems, installed in current
projects.

62
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Defining data to collect

= Record screenshots — build database of points

ROORUNT POINT DESCRIFTION
A 117A A THB] TWFT - "

Al 115 AATE

P 115A AT

Jad. 115A A4 798|

Ad1LSE AdBO

63
Defining data to collect
= Record screenshots — build database of points
— m;‘\:lll — POINT DESCRIPTION - l‘!.:l\lll NS
Jrd. 11_5:\({\4.1::3
A, ll:él‘i. AA4.80
64

Defining data to collect

= Record screenshots — build database of points

] = e

65
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Defining data to collect

= Record screenshots — build database of points

= About 200 user screens

= About 3,000 points

= Send to DDC service contractor and ask for
trend setup

66

Defining data to collect

Total paet courty

R
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“Can’t trend that much”

Kick-off meeting reveals that

— Hardware around campus looks to be in good shape
and well maintained overall

— But operation hard to verify because systems are
partly pneumatic, partly DDC

= “Can’t do the trends you want” )

ol

— DDC Legacy system ~10 years old_ _ & ééﬁé_ ;.‘
e ——
— Running on 9,600 baud phone wire_ " = =%

“Can’t trend that much”

Contractor says:

System will crash, not
enough memory in modules

Network won't handle traffic

Will interrupt normal
operations

All sounds rather dire

“Can’t trend that much”

Try to figure out how . wecas
much memory is
actually needed to
trend a point and store
a number

Come back with
spreadsheet showing
what can be stored. & s masiesie or Trnaing

45 69 RAM Left {must Nﬂlll‘lﬂhlll L]
B inchcanes et han 0

71
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“Can’t trend that much”

= Choose points per module to trend

72

“Can’t trend that much”

Selected ~1,600 points out of 3,000 that can be
trended without causing network problems

Set up one controller first and trial-run to prevent
crashes

Then, set up remaining trends

Takes 2 men about 2.5 days

73

“Can’t trend that much”

After 2 weeks, extracted trends (takes ~1 whole day on
site)

Post-processing: 1,696 trends recorded, 668 were

empty.

Of the 1,028 trends et o

containing data, 584 were 21

recorded at 15 minute

intervals, the rest at 5, 10, [Rp——
11, 29, 40 or 57 minutes. |

766 trends contained data '
over the 14 day test period.
211 trends contained 5
days or less.

Fill 14 Sy of data,
88, 4

74
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“Can’t trend that much”

= Entire exercise of figuring out how to get
trends, and how to set up controllers, took
about 3 months.

75
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Formatting data

= TrendAnalyzer (TA) — developed to deal with
legacy system trend review

= |s being merged with PG&E’s Universal Translator
(UT) and will be posted on PG&E website for
free.

L e ]

UT Online

[ i B B e

77
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Formatting data |

= Data conversion in TA / UT:

Tawdata ||Nomaized
datsaze || database

Step 3

b
Specified Problem
areas

Time serie:
| . . e

l @‘I

scaterea
plots

Display data in Origin
ibased on lemplales)

78

Formatting data Bl

= Step 1: import data (csv, ODBC, custom DDC
formats)

79

Formatting data >l

= Step 1: import data — define fields

Sy 3 e o BT W Kot vk Yo P VL

el S t = =

80
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Formatting data |

= Step 2: import data — define fields

lumng type definition - step 2

~Calumn type
£ Timestamp [Diate and time)

" Date

 Time

€ Trend value

" Skip

0012008 00:16:00

10/01/2005 00:20:01)
104012005 00:30:00)
1001 /2005 Ok 40:00

81

Formatting data Bl

= Step 3: Assign equipment

82

Formatting data >l

= Step 3: Assign equipment

(1A/2005 400 20 A0

1 AAHET
2 AAHPZ

3 ACRST 24
2 271472006 .16 204
4| AEREF VA5 5 90-20 A
5 AE(REF [T{1214/2005 6 45 20 24
6 AEDTEF [{12/14/2005 700 20 A6
7 AEEF [ l2/1472006 715 20 A0
8 AFOCT - L
8 AFOICY

10 AFNOT

14 A
2006 815 20,804

2005 8.30 20AM

12 AFIFB
13 AFDTHS
14 AFDTHY
16 AFDIRY
16 AFMION

2147006 545 20 A
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Formatting data

= Step 3: Assign equipment

Fe Opoms Hep

Impan rends |

&[0 Semple
O Building A
= 02 Roof
00 AHU
O aHue
D= Flooe 3
O Floor ?
O Floor 1
DOC) Buildng B
o4
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Formatting data

= Step 3: Assign equipment

=
tigtri] S| piie | ; ia | P |
=

B
o
o
o
o
a
o.

&
s
-3
o
o

o

o

o
o
o

o

g

i
Jis
2
o
o
o
o

a
[
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Formatting data

= Step 3: Assign equipment

Fie Options Hep
Impodt rends | Catagarize | [onmslize | Export siatistics
= O 20051220 Nisn. |Trendiame
= OX Rewlate 408 VG CHE
O 1hsc 910 VGIEN
g sy 91 VEIFEF
CEn A 912 VGIHST
913 VET kW
914 VGIPIL
915 VGIPF
A6 VEISY
Elj OR1 917 VGICHP
1] Elevator equipt 18| VGEN
01 Unidentified EIEI gl
O Camnp roam 101 Y20 VGIHST
—— e AP WASION

86
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Formatting data |

= Step 4: Categorize data

ETUECN— =

Esampin | [T FRVAZ Fasigieet B11

Eampie 2 [ T3 A pemsbrmion, AFL 40 Gupely Tamep Dwa 101

Esnmpin 3 (T

(3 ’

87

Formatting data Bl

= Step 4: Categorize data — normally from name

Formatting data >l

= Step 4: Categorize data — normally from name

TrerdNama Devics | 10Address |ValusType | ValuaType f’
Yo 2122 A 80, prosonivake SET FOINT D212z AV A0 prosonivehe SET POINT

v 2103, ALZ prisstntavalus, SA TEME Derv 2103 412 presenivai 4 TEMP

Jev 2103, Al 8. presentvelue. HO CEM Dev 2103 A8 presentvaie HD CFM

e 100 AV 101 nrasentunken SPACE TEMP RM 106 Dhany 2103 AN 101 nrasenbuaiee  SPACE TEMF BM 106

89
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Formatting data |

= Step 4: Categorize data — here: semi-manual
TS gl

CECED

- Fr—— [ ———

— io— [ o =

- A— [ [

e = P [

e ikl e e [
) 3
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Formatting data Bl

= Step 4: Categorize data — here: semi-manual

Fie Opoons  Help
D0 2001228 [Fem [ Tounrinea | I [Frepeny  [Syamm [EquipmaniTog |

02 RawData & AFNCT 0 Prehest Temp ¥ mmn AU
O Mae: 2 APy 01 CHW Vahe % [T

[ 10 AFIDT 01 Suggy Tarmg F BN AHU
=02 1 AFIET 01 Exheest Temp L, Tl
(n ) E‘_’f" 12 AFUIFD 01 Face-Bypass damper % B0l AU

O A 13 AFINHS 01 gt At Hum 5P % Bm AU
1;1‘\"::1: 14 AFIHY 00 Mesting Cod 5o Viabe  Open/Closed E101 AU

I:I_ID_‘ e 15 AFUIN nw B0 MU
DooRT 16 AFDI0A 01 04 Tamgp ¥ Bl AHU
(DI Ebevonce acpiet 17 AFOIFE 11 Pro-ther dp nwy B0 A

02 Unidentted 18 AT D1 Fioces Temp 1 F BIDl AU

Ob 1 Frossses 100 19 AFDITZ 01 oo Tamp 3 b Bl AHU
C00) 155 Rooms o AFOITY 01 Fioom Temp 3 L, T

D1 Emarg H20 Stoen 2 AFUITA 11 Fioom Temp & ¥ BIDI  AHU
DooRz 2 AFNTS 0 Supgdy Tamg SF F Bm AU
oo oRs 1 AFwo 00 Supply Humedity = LT T
Do oR4 4 AFUIWR 0 ExhosstHumidty % BIDL  AHW
OoRs 75 AFIWY WA Rin AHLL
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Formatting data >l

= Step 4: Categorize data — here: semi-manual

Fie Opoons  Help
D0 2001228 [Fem [ Tounrinea | I [Frepeny  [Syamm [EquipmaniTog |
02 RawData & AFNCT 0 Prehest Temp ¥ mmn AU
O e 2 APy % [T
[ 10 AFIDT F BN AHU
= O Sl 11 APEIET L I
05 ExFan 12 AFUIFD % B0l AU
Qs . 13 AFDIHG % B AHU
D_‘;N:TP 14 APDIHY Open/Closed E101 | AbU
|:|_|D e 15 AFUIN B0 MU
R 15 AFDIOA ki B0 A
oo F‘Mk(nlmpl 17 APEF nwg Mol aHU
OB Lirchrslant 18 AFOITI ¥ BIDI AR
O Freszers 101 19 AFOITZ ka BIDL MU
D11 156 Flooms 0 AFITY T Fooom Temp L, TG
D1 Emarg H20 Stoen 2 AFUITA 11 Fioes Temp 4 ¥ Bl AHU
DooRz 2 AFNTS 0 Supgdy Tamg SF F Bm AU
DooR3 ) AFIWD 01 Supphy Murmedity * L) AU
Do oR4 4 AFIIWR 01 Exhait Humidty % Bl AHU
OoRs 75 AFIWY WA Rin AHLL
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Formatting data

= Step 5: Normalize data — all on same timestamps

Flle oOptions Help

Importtrends | Categorize |

=000 2005-12-28
00 RawData
=00 Narmalized
-0 WS CH Plant
O Cooling towers
O AC CH Plant
24 AHU
OO0 vy
~-OC0 Hw Plant
LTI 0R1

L

= Treng AT

3

AFITT
2, 744
12/15/2005 1 1744
1215720051 [74a
121520051773 744

12/15/2005 114500 AM 744
1EZN5/2005 120000 P\ |744
12152005 121500 P |744
12157200512 3000 P |744
12M15/200512 4500 FM__|744
1215200510000 P |744
1211572005 11500 P (744
12/15/2005 13000 P |744
1EN5/2005 14500 P |744
12152005 0000 PM 744
121572005 21500 P 744
1ENSF2005 23000 P |744
1Z15/2005 24500 P |744
AFARIONG T0AAN B (744
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Formatting data

= Step 6: Separate similar data, example: VAV’s

EquipmentTag | Sequence | Component | Property
No
VAV 1 damper pos %
VAV 1 Zone temp °F
VAV 1 Setpoint °F
VAV 2 damper pos %
VAV 2 Zone temp °F
VAV 2 Setpoint °F
etc

94

Formatting data

= Step 6: Separate similar data, example: VAV's
T

| o s

| _tomtion | oma

95
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Formatting data

= Step 6: Separate similar data, example: VAV’s
DETTTTE

= Automatic subdirectories it Oo'e b
_mpcvwan |

=i
=02
oo
i
=
(s LU
[s 5]
[ 5]
[s 5]
[s =]
oo
oo
o4
o=
Da=
(s 5]
[= =]
o
o4
o9
oar
oo
96
= Step 7: Export data statistics
97
= Step 7: Export data for visualization
= Use filters to
oy

schedule (time-
based)

= Use filter to only
look at VAV data
when fan is
running (using
flag trend )
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Formatting data

= Step 7: Export data

for visualization

= Export data intd0 & gury detinition

queries that can
be read by
database or as
comma
separated file
(CSV) that can

Sy o fokies]

- I+ pelectad fokder

Hame hend cohurnng in dstabase query

™ Tiered nasie

T “ Equmenilag [ Puopedy

T % Sequence mmben [

¥ Sytem [ Companent r r

Biokn Funce ok i thal oty rusees s i comabed i uracun [lussed

be read by ST e
spreadsheet i
¥ Eport quary nto L5V fig I~ Apply day time fer
Sem Cancel
99
Overview

What is retro-
commissioning
What value does RCx
bring

RCx Challenges
Payback for RCx

CASE STUDY 2

Project history
What data to collect

System will crash !

Formatting data

Results

= Chiller plant

= Chiller plant lockout set
too high (58°) — prevents
cycling but starves air
handlers.
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Results

= Chiller plant

= Chiller plant lockout set AR AN
too high (58°) — prevents )
cycling but starves air
handlers.

Results

= AHU supply temp high with AHU chw valve open

% open

= S o 7
e s =

Results

= Several meters out of calibration or broken

= Chiller kW meters, HW flow meters, etc

—— W Chiller plant CH 2 Power KW
——WVC Chiller plant G+ 1 Power kv

] e

| ——WC Chiler ptant_SCHW Tons 1

JJ_PWWMM

= CH-1: 1,000 kW/750 tons = 1.3 kW/ton ??
= CH-2: 100 kw/800 tons = 0.13 kW/ton ??

ki

tons
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Results

= Variety of items for Air handlers

B100 AHU-1: Calibrate OA Pre-heat sensor, or fix HW 150 valve leakmg HW mto pre-heat

ool

b BI00 AHU-2: Homsdifier 15 not working. Possibly maim steam shut-off. see § 5 nbove,

€. BIO0 AHL nced (zones are

supplyis

Ulnit rums at 25%% above design cfin and shoubd be reba

e air than designed forh
d BI00 AHU-3: Economizer danper linkage needs 1o be adjusted, or economizer section
examined for oaber problems. Large Muciations m retmn Fu speed ocom during economizer

closire

e B100 AHU-3: Uit runs at 35% above design cfin and should be p mced (zones are

supplying more air than desiened for)

£ BI00 AHU-A: Pre-heat setpoint needs to be set 1o same temperature as WO chiller lockout set
point.

& B100 AHU-5: Humidifier does not wark - when control valve opens fiully, no change in
humedity ocours. Possibly nwin steam shut-off, see § 5 above

BL00 AHU-6: Econemizer damper linkage needs to be adjusted. or economizer section
examined for other problems. Large flncruations i renem fan speed ooour dusing economizer
closure. Mixed air temperature stays above cutside air femperature in full economizer nwode.
asdicating that retum air damper does not close completely

Results

= Economizer problems — large fan speed
fluctuations show either outside air, return air or
exhaust air dampers not operating correctly

% open

% speed

Results

= Some typical damper problems

Damper A4.75 15 starved and unable 10 maimtaim set point.

Damper A4.76A 15 stuck open and mamtamng high airflow wlile bemg commanded
shut.

Damper A4.77 15 starved and unable to mmuntam set pownt,
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Results

= Some damper problems -100% open dampers

Results

= Possible savings —

— Run Air Handlers with supply static pressure reset,
order of magnitude savings around $75 K / year

— Prob. < 1 year payback

— Run air-cooled smaller chillers instead of large water
cooled chillers for better efficiency. Hard to tell exact
difference in possible change, because chiller kW
meters need to be replaced.

— Possible savings on secondary chwp speeds and

cooling towers, although trends were missing, need to
re-trend

Results

= Typical savings on chiller plants:
— Turn down SCHWP speeds, raise chw dT

— 75 Hp pump running full speed 24/7 costs $92,000 at
14 cents/kWh

— Reducing static pressure setpoint by 25% reduces
pump speed 15%, but power by 35%. That means a
reduction of $32,000 per year.
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Results

= Current report contains approx. 200 corrections,
suggestions etc on 230 pages of data, charts,
screens etc.

= More data needs to be obtained, specifically on
pumps and cooling towers.

= Decisions about possible fixes or upgrades have
not yet been made.

Overview

What is retro-
commissioning
What value does RCx
bring

RCx Challenges
Payback for RCx

Payback

= As seen in previous examples, payback varies.

= First case study was not oriented toward payback, but
toward making building inhabitable

= Second case study was aimed at finding out operational
status of building, but savings are possible and probably
< 1 year payback

= Typical payback almost always less than 2 years.

= See report by LBnL study with Portland Energy
Conservation Inc. and Texas A&M at
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Overview

What is retro-
commissioning
What value does RCx
bring

RCx Challenges
Payback for RCx

Payback

Full-fledged RCx requires engineer with
experience

= But many (maybe most?) problems on site are
just invisible. With better tools, these can be
brought to light much easier.

UT should provide some help in taking “unruly”
data and looking for errors in performance

= Automatic fault detection and diagnosis is also
making inroads (FDD) and will shortly be
applicable in many systems

. References, Sources

TA details

California Commissioning Collaborative

TIAX Report for DOE — Impact of DDC on commercial building energy use
PG&E center

Portland Energy Conservation Inc — Non-profit with emphasis on Cx
Reports on sensor accuracy, NBCIP

“Practical Guide to Commissioning Existing Buildings,” Haasl & Sharp, 1999
“Continuous Commissioning Guidebook for Federal Energy Managers”

Estimate Commissioning cost with online tool from Energy Design Resources
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