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and vergfication and is hereby, granted the title of

Certified Measurement and
Verification Professional CMVB

Explration Date December 31, 2017
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THE EFFICIENCY VALUATION ORGANIZATION

Certifies That

MING-TSUN KE

HAS SUCCESSFULLY COMPLETED
THE REQUIREMENTS AND QUALIFIES AS A

J EVO L3 INSTRUCTOR i

i ¥ i

THOMAS K. DREESSEN, CHAIRMAN
(i~

CERTIFICATE #: Tiz01507 /
EXPIRATION DATE: 31 DECEMBER 2018 DANIEL MAGNET, CHAIRMAN, TRAINING COMMITTEE
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Savings

Estimated
Guaranteed
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--ASHRAE Guideline 14.

T2 AR E R X (standard error)

: ¥Y; _ 12,000
£ Rl A Btk P47 =20 = 200 = 1,000
Computed Differences 2
Y; 246,600
Actual From the Mean % B 3 ( Variance, Sz) S2= Z(¥i¥) = = 22,418
Reading | Raw Squared n-1 e
1 950 -50 2,500
2 10901 90 81001 4o 2 420 ﬁ(StandardDeviatifm ,8)
3 850 [ -150 22,500 —_
4 920 -80 6,400 €= ,/ 22,418 = 150
5 1,120 | 120 14,400 s
6 820 -180 32,400 | 4% # £ (Standard Error ). SE = — = —= = 43
7 760 | -240 57,600 i ' VR ViZ
8 1210 210 44 100 = 2
9 1,040 [ 40 1600| op, = E(Yi B Yi)
10 930 -70 4,900 4 n—-p—1
11 1,110[ 110 12,100
12 1,200 200 40,000
Total 12,000 246,600
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40,000 y=194.55x + 41269
R?=0.9272
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2,500 1,500

2,000 < X

y=2.2028x + 484.03

* 1,000 RE=0.7024

1,500

- X K x X
1,000 X

500

y = 14.227x + 484.53
500 R2=0.9391

0 50 100 0 50 100
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EDHEtE - CVE

Q¥ - B> & 4g % A % & & Hc (Coefficient of
Variation, CV). CV peE v ETF MNFHALE (D
Z%_CV(RMSE) )

S.E.

Mean
D;pvl‘ﬂ”‘ 0.0 to 1.0, (or 0 to 100%). 0.0 &% 0% #3IZ &

g o

Cv =

OCVE &* 0.05 (5%) L ¥ 2 & X > 2@ i
BBt B o5 F U IR v ik o
See [IPMVP Vol 1 2010, Appendix B-2.2.2

i il F S 4




R? & CVie

Jlﬁﬁ§d%€i

PR ARE
R®> 0.94 0.70
CV 0056 0.054
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100,000
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Gas
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Rz = 0.9763\ R2 = 0.8788
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20 30 40 50 60 70

Outdoor Temperature (F)
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21T et
AL fdit-statistics
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.9238
R Square 0.8534
Adjusted R Square 0.8208
Standard Error 16,002
Observations 12
Coefficients | Standard Error T- Stat Lower 95% Upper95%
Intercept 38,949 59,401 0.7 | - 95,426 173,323
DD 169.82 24.1 7.0 115 224
Days 2,190 1,937 1.1 | - 2,193 6,572

& — 1§ t% %2 Standard Error¥ o Excelif & %+ 5 @ (¥
W E - B2 ki@t 3 SE
t-stat = Coefficient + Standard Error of the Coefficient

If t-stat<? » PY§Fpt adkc2 & B ™
HFEE2 B R R tstate S >20 4 B MR &
ARF- BARKLIOS%EAETER

g0 .0 6. 0 0
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Suggested
Acceptable
Parameter Evaluated Abbreviation Values Purpose
Coefficient of determination Rz >075 Indicates model's overall ability to account for variability in the
dependent variable. Lower RZ values may indicate independent
variables may be missing or additional data is needed.
Coefficient of variation of Cy(RSME) < 15% Calculates the standard deviation of the errars, indicating overall
root-mean squared errar uncertainty in the model
Mean Bias Error MBE +- T% Overall indicator of bias in regression estimate. Positive values
indicate higher than actual values; negative values indicate that
regression under-predicts values.
t-stafistic t-stat >20 Absolute value =2 indicates independent variable is significant

v ASHRAE criteria is that bias must be < 0.005%

v t-stat=Coeff./SE
v If t-stat<2 > P[Pt a2 oo B K
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Option B: Example
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Cooling Loads
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Meter chilled water energy & compressor electricity.

Boundary of
Measorement

Coalmng Loads (Varmbla)
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Option B Step 3 (3 1 5 ¥ € P15y

T SUSTRNNCE- SNy

Tons 300 350 400 450 500 520 ROD 680 700 750 EO0 850 900 %60 1000

Messuned

kW 290 3] 400 360 400 30 430 44 570 540 B 60D 600 750 750
\ I
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__ Option B Step 5 (t# & W)

7. B SRS - ’}ﬁ Eﬁi?ﬁ: ZE I_(BIaS)
G} fe o ozl = a8 0 LLIS‘B—Q/E | By 2 B T
E(GZIS ey LEli4 £ 59,750 tons) -

= (0.62 x 9,750) + (95 x 15)
— 6,045 + 1,425

= 7,470 kWh
Q@ R ALY TE L = T470kWh
QO = % /4 5 0kWh (0.0000%) ~OK
(ASHRAE Guideline 14& % £ 2 E <0.005%)
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0 #E R W32 L Bgs £ (Tons) & » it il 2
R (EAk kL 1 58 H0a)
kW =0.62 x Tons + 95
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Option B Step 6 (3f /7] &2 3 &) s

=X 53|

Acmal Post- _ P :
Retrofit Data |Fredicted Elecericuty (KW)| Savimgs
. _ __Factons
Tne kW | Load | Fixed | Load | Total kW
23-Fal-99 Toms 93 0.62
600 500 200 83 558 633 133
700 420 800 93 56 381 171

800 25 300 7

S00|  265| 400 a3 M| 343 78
1000]  310] 430 3 | 34 =
1100] 320 o0 o3 310 403 85
1200 382 &00| 93 3712 467 55
1300 83| 0 3 FEXY BT En
14000  s00| s g3 6| 3ol 91
1500[  490] 500 o3 96| 391 101
1600] 52 50 3 2 en 103

1700 313 §30 7

1800] 490|500 93] 6| 58l 101
1900] 430|700 ] I
000 360 &0 95 2| 46

vy 2100] 293|500 93 310] 405

FAPEAE NRBLfzHIRE FPH

=0 ] | Old
500 .-f"f/ . Machine

| ]
200 -
100
l] ] ] 1 ]
0 200 400 EO0 800 1000

Fefirodt Isolation 18
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Optlon B Step 7 (%—*—?‘%ﬁ{ %)
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Option B Step 8 (374 2_ % T !@'!E £)

EE il il Rl R e i R e i TR0 08
15:50 -

Q&= 229p 15:50 > 7k-k 2 #42F 51,000 tons
QA= 229p 1550 sk-kad* 25 %% 616 kKW

A B4 i 4 1,000 tonsPF o Ak M A RO SRR all
AEVERRL2ZF T HFETIS kKW o Fpb o =

2,7 ’:’1 N by = T l/
PR EZRAFE

715 -616 =99 kW
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July1999  Units  argmal

Price

Consumption 233240kWh  $0.0723 $3.904

Demand 90 kW $12.57 $1.244

Total $5,238
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